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ECONOMY IN CENTRAL STATIONS. 


AN inspection of electric power houses impresses us with 
a conviction that many station engineers lack a sense of 
proportion. One may find in the test rooms of such 
stations expensive apparatus, such as the Kelvin balance, 
or high-grade test-tables fully equipped for accurate 
determinations of electrical losses wherever and when- 
ever they may be found, but in no test-rooms in which 
we have yet been have we noticed any apparatus for the 
approximate analysis of the coal used in the station, even to 
the extent of a good chemical balance. These station engi- 
neers who have been interrogated as to the reason of this, 
either state that a coal analysis lies outside the scope of an 
engineer’s attainments, involving too much delicacy of 
manipulation, or point to the fact that they use some type 
of automatic carbon dioxide recorder for their flue gases. 

As regards the latter, such automatic appliances are useful, 
in a limited sense, simply as far as, and no farther than, the 
proportion of carbon dioxide in spent gases indicates what 
has occurred in that complex process known as combustion. 
But to call the record of such an apparatus anything more 
than an approximate indication of the steam-raising per- 
formance would be folly. As regards the former apologists, 
it is surely possible for a man who can take delicate galvano- 
metric readings, and manipulate a Kelvin balance, to also 
make a few simple weighings in a chemical balance. 

Possibly it is awe of the muscular strength of their assistants 
which induces many Station engineers to adhere to the Clark 
test for their softened feed water—a process involving 
violent and prolonged exertion on the part of the operator— 
to the more exact and scientific Hehner test. “~The examina- 
tion of an oil for acidity and adulterants is not in reality 
very difficult, yet many engineers will prefer to buy a cheap 
grade of oil and “see how it works” (to the enlargement 
of station maintenance costs) rather than expend a little 
time and money in equipping themselves for simple tests on 
samples submitted to them. 

The attitude adopted by such men, of eagerness to obtain 
the last percentage of electrical efficiency, and childlike trust 
in the contractor as regards fuel and oil, which may cause 
relatively large losses, is inexplicable, unless we admit that 
the education of our engineers, as regards commercial 
chemistry, has been woefully neglected. This is all the 
more regrettable, for the reason that the struggle for supre- 
macy between gas-producer and steam-boiler stations—a 
fight in which commercial analyses of fuel will take a 
prominent position—appears to be now not far distant. 

It is rather doubtful whether many station engineers 
will be able to avail themselves of the assistance of skill-d 
chemists for the periodical analysis of feed water, flue gases, 
&c., ag advocated by Messrs. Booth and Kershaw, but 
there is no reason why greater attention shou!d not be paid 
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by the engineers themselves to the chemical problems entering 
into their everyday work, problems which the staticn ergineer 
has already had little difficulty in mastering, where the 
necessity has been sufficiently appreciated, 

A careful study of economy in central stations by sc me 
of our leading er gineers has resulted in a good deal beirg done 
during the past few years in tke direction of adapting plant 
for dealing with variable loads in the most economical way, 
by Cepartures from common practice which have enabled 
results to be obtained that were little dreamt of years ago. 

Thus, in direct current stations we have the automatic 
reversible booster, which, in corjurction with a battery 
of sufficient size, enables the generating plant to run 
almost continuously at a point very near that of its maximum 
economy, and this in spite of extremely fluctuating loads 
outside the station, which weuld ctherwise militate against 
economy in working. 

Take, for instance, the small station at St. Helers in 
Lancashire—the nursery of the reversible booster— which 
was able last year to generate over 2,000,000 units with a 
total plant capacity of only 1,340 Kw., and with fuel coste, 
after making a fair allowance for the assistance obtained frem 
the refuse destructor, of only ‘2d. per unit, the works costs 
being kept down to ‘56d. per unit. ‘This station affords 
a gcod example of a fluctuating lead dealt with on 
economical lines. 

The possibility of burning ordinary bituminous coal in 
boiler furnaces without the production of smoke has been 
demonstrated in practice by Mr. Miller, who, we believe, 
was the first to carry out on scientific principles, the setting 
of water-tube boilers at Wocd Lane station; tke chief 
difference in the setting consisted in raising the tubes some 
3 ft. above their ordinary position over the grate, thereby 
allowing room for a larger combustion cht mter between the 
grate and the boiler tubes. 

In this way ordinary bituminous coal can be burnt without 
producing smoke, the most practical proof of which lies in 
the fact that it has been possible at Wood Lane to dispense 
with the ecrapers on the Green economiser, tke exhaust 
gases being free from soot and dust. Morcover, a coal 
consumption per electrical unit is obtaired which con- 
stitutes an excellent record fora lightirg station. 

To be able to generate a Board of Trade unit for a coal 
consumption in the neighbourhocd of 3 1b. of small 
Nottinghamsbire coal, when taken over several days’ working, 
implies close attention to the prirciples of combustion, and 
to the most fruitful sources of lors usually present in 
stations catering for variable loads, which are only tco often 
ignored. 
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Electric Just as gas lighting was a great advance 
Train Lighting. ypon the miserably crude and ineffective 
oil-lamp system which for so many years was patiently 
endured by the travelling public, so the adoption of 
electricity for railway train lighting has proved a vast 
jmprovement over gas. Not only is the light steadier and 
brighter, but it is also infinitely safer. No better example 
of the importance of the latter quality could be asked for than 
the recent dis: ster on the Midland Railway, when to the 
anguish of wounds and fractures was added the greater 
horror of a fierce cor flagration. The immediate cause of 
this was the gas lighting apparatus; had electricity been 
used the fire would not have arisen, and the injured 
passengers might have been removed without undue haste, 
and in perfect safety from burning, one of the most 
horrible forms of death. 
As for the cost of tke electric system, this must be com- 
pared, not with the bare cost of the gas lighting installation 


on a train, but with the whole cost, which includes that 
of the numerous gas generating plants and deyéts for 
charging the reservoirs; similarly, in comparing the ron- 
ning costs «f the two systems, allowance must be made 
for the labour required at each of these derdts, and 
for the cost of maintenance of the latter, as well as 
of the apparatus irstalled on the trains. Further, due 
account must be taken of the improved lighting obtained 
from the electric system. Only under these conditions can 
a fair comparison be made. As for the cost of maintenance, 
this is a surprisingly small amcunt when modern apparatus 
is employed. This will be realised when we refer to the 
intersting experiment which is being undertaken at the 
suggestion of the makers of the electric apparatus, on cne 
of the British main railways—namely, that of sealing up 
the battery and dynamo for a period of no less than three 
months, during which the lamps will be constantly in 
regular oferation! We hasten to add that this is not a 
normal condition. The apparatus ought to be inspected 
certainly once a week—but the fact that so drastic a test 
can be confidently accepted by the makers, whose system 
is described elsewhere in this issue, speaks highly for the 
merits of modern train lighting equipment. 





The Trades LIKE the Rating of Machinery Bill, the 
Disputes Trades Disputes Bill, which has for its 
_. object the amendment of the law relating 
to trade. unions, bids fair to become a “‘ hardy annual,” It 
was introduced to the House of Commons once more on 
Friday, March 10th, and the second reading was passed by a 
large majority. It must not be thought, however, thai ihe 
fact cf its passing the second reading ensures its sufe 
passage through the House. Last year the second reading 
was passed by a considerable majority, yet the measure 
never became an Act of Parliament. The same fate 
probably awaits it this year. 

It is obviously a bad Bill introduced at the wrong 
time. A bad Bill because it aims at the subversion of 
certain weli known principles of the common law ; introduced 
at the wrong time, because a Royal Commission is now 
inquiring into the whole state of the law affecting trades 
unions, and has not yet issued its report. Let us see what 
Mr. Whittaker, and those who support Lim, demand in the 
way of legirlation. Clause J. provides that :—“ It shall be 
lawful for any person or persons acting either on their own 
behalf, or on behalf of a trade union or other association of 
individuals registered or unregistered in contemplation of 
ordering the continuance of any trade dispute, to allow for 
any of the following y;urposes at or near a house or place 
where a yerson resides or works or caries on his business, or 
happens to be :—(1) For purpose of yeacefully obtaining 
or communicating information; (2) for the purpore of 
peacefully persuading any person to work or abstain from 
wotking. The object cf this clause is to legalise picketing 
—to declare in «ffect that peaceful persuasion skall be 
lawful. Orce the law were diclared in that sense who 
would be competent to draw the nice distinction betv een 
peaceful persuasion and intimidation? The secord cl.use 
demands an alteration of the law of conspiracy, whi'e the 
third, which is, perhapr, the most insidious of all, requires 
that :—‘“An action shall not be brought against a trade 
union or other association aforesaid fcr the recovery <f 
damage sustained by any person or persons by reason of tlie 
action of a member or menbers of such trade union ¢t 
other association aforesaid. The danger of a clause of this 
kind should be obvious even to the most advanced trade 
unionist. It appears to demand that a trade union «cting, 
as it can only act, through the medium of a servant or 
some of its members authorised in that behalf, shall be 
entirely immune. As well might the Bill provide 
simpliciter, that the Taff Vale case be reversed! However 
much we may disagree with the objects of this measure, we 
are not surprised at its Leing put forward by those who take 
the part of the trade unions in the House of Commons. 

The effect of the recent cases in the courts has been truly 
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remarkable. Facts disclos:d at a recent meeting of the 
National Free Labour Association serve to emphasise this 
point. During 10 years prior to the recent cases which 
have go altered the state of the law, the Association found it 


necessary to expend a sum of no less than £280,000 in 


protecting its members from violence and intimidation. 
Since the law declared that trade unions could be sued the 
acts of intimidation which led to this expenditure appear to 
have diminished to the vanishing point. 





Canes Tat we have several thousands of 
Revivification. miles of canals in this country, and that 
they are of very little use, is now becoming known even to 
the man in the street, though he may not know that the 
present deplorable condition of our canals is largely due to 
the railways, which either got control of them entirely, 
or got control of such portions of them as practically to 
put into their hands the power to ruin the remainder. 
We are again reminded of these matters by the passing 
of a new Canal Bill by the Prussian Parliament, 
a measure calculated to do an immense service to 
German industry. The new Bill contemplates the addition 
of s2veral waterways to the existing routes of Central 
Europe, but its primary object is to make a ¢se,port of 
serlin by means of a ship canal from Stcettin; thus 
Berlin will be accessible to large cargo steamers. 

We have previously referred to the efforts of the Belgian 
Government in respect of its small and great canals. 
France again has a good system of inland navigation. 
Meanwhile, in England we have allowed what should be 
our cheapest means of transport to be filched from under 
our eyes. ' 

Mr. Lindley, the president of the Junior Institution of 
Engineers, who is an English engineer practising in Ger- 
many, referred at the recent annual dinner to German progress 
in harbour work, and it was clear that he attached import- 
ance to the subject of canals. He called attention to the 
Port of London and its comparatively feeble prog ess as 
against the ports of Hamburg or Bremen. It is curious, 
too, how in Belgium, where the railways are so largely owned 
by the State, there is no fear of canal competition. 

It is much to be hoped that Chambers of Commerce and 
traders generally, both individually and in a collective capa- 
city as associations, will take up the question in earnest and 
realise how very much depends on the revivification and re- 
establishment of our canal routes on a sound basis, and of 
dimensions as to waterways und locks to accommodate 
traffic beyond their present capacity. To-day, even such 
canals as once were of fair size are silted up by the accumu- 
lated mud of half a century of neglect and animosity. Our 
canal system requires t> be considered as a whole, and not 
to be patched up in bits; and the substitution of electric 
haulage for the present inadequate methods of handling the 
trailic is sine gua non. Mr. B. H. Thwaite, in his recent 
paper before the Society of Engineers, estimated that the cost 
of bringing our canals up to date and electrifying them on the 
Thwaite-Cawley system, which it will be remembered has 
been several times under notice in England, would be some- 
where about twenty millions sterling. This, it is estimated, 
would leave several millions for working capital. 

At the Society of Engineers’ meeting there were one or 
two railway sympathisers present, but their best endeavour 
Was to explain that the canal position was due to natural 
causes, an explanation which was supported by reference to 
Belgium as a flat country suited to canal construction. 
But they forgot that uf 6,000 tons pass up several locks to 
Manchester, and there can be no possible doubt as to the 
effect of this great enterprise upon the trade and pros- 
perity of the South Lancashire district. 

Mr. Thwaite bad on exhibition at the meeting mentioned 
4 model of his canal traction system, showing that even under 
the smallest bridge of a canal such a system can be installed, 
and the tractor can run through the bridge without even 
preveating the passage also of a horse. 


THE LEITNER-LUCAS SYSTEM OF ELECTRIC 
TRAIN LIGHTING. 


WE have recently had the opportunity of inspecting a new 
system of train lighting by electricity, which has been for 
some time past under trial by leading British and foreign 
railways, and presents many features of exceptional novelty 
and interest. This system, which is styled the ‘ Leitner- 
Lucas,” has been designed with a view to meeting all 
the requirements of modern train lighting, and the 
absolutely automatic and reliable nature of the apparatus, 
without the necessity of constant attendance, is being 
demonstrated in a striking manner on some English rail- 
ways by the test of sealing up for three months the com- 
mutator cover and oil-well of the dynamo, and the tray in 
which the accumulator battery is carried. 

The Leitner-Lucas system is applied to independent 
single railway coaches or groups of coaches, and is thus 
distinguished from systems that have endeavoured to 
light trains by the employment of a steam-driven dynamo 
on the locomotive. The system, which is patented in Great 
Britain and abroad, consists of a variable-speed dynamo and 
automatic switch, and a single battery of accumulators. The 
voltages for which stock equipments are furnished are from 
16 to 48 volts. The usual voltage employed in England 
is 24 to 25 volts. 

The dynamo is usually suspended under the carriage 
frame, and driven from one of the carriage axlex3. An 
automatic switch cuts in the dynamo to charge the battery 
when required, and cuts out the dynamo when necessary, 
as, ¢.y., When the train is stopping. The auto-switch may 
be placed in any convenient spac2 inside or underneath the 
coach. The battery of accumulators coasists generally of 
12 cells (for 24—25 volts), and is carried in a tray under 
the carriage body. 

The owners of the system are the Accumulator Indus- 
tries, Ltd., of Woking, wh» are also the actual manu- 
facturers of the accumulator batteries, 

The dynamo may be driven by belt, chain or gearing. 
The basic principle on which it has been designed is that 
it shall, in conjunction with an accumulator battery, give 
an output of a constancy suitable to the battery within the 
widest limits of speed. Thus, machines have been made 
with a range of from 400 r.p.m. to 3,000 r.p.m., and were 
it not for the mechanical diffisulcies arising from great 
speeds, there is no reason why the range should not be as 
great as 1—15. In practice, the dynamos are generally 
arranged to excite and “cut in” at about 500 r.p.m.; their 
normal speed under working conditions rarely exceeds 1,500 
to 1,800 r.p.m. It is foreign to the principles of this 
invention to employ any mechanical devices such as a 
slipping belt, slipping clutches, automatic speed gears, &=., 
or any electro-mechanical devices which by means of resist- 
ances inserted in the field circuit weaken the latter as the 
speed or output increases, and finally, this system does not 
employ any separate motor-driven boosters or exciters. 

The Leitner-Lucas dynamo is entirely self-regulating 
in its own windings. Referring to fig. 1, p. 428, G and D 
represent two armatures mounted on the same shaft. G is 
the maio armature, and pD is a subsidiary and very small 
armature, which may be termed the “demagnetiser.” 6G? is 
the shunt field of comparatively low resistance exciting the 
field magnets of the armature G, and G! is a reverse-com- 
pound or negative series field winding ; G! and «?, when G is 
furnishing current, are, therefore, diffzrential. G? branches 
out at (2) into two paths, viz., p' and E; pb!’ continues 
through D, and forms the series winding of the demag- 
netiser field, of which pb? is the shunt winding. The 
second path for the continuation of G?, namely, EB, i3 a 
resistance having a marked positive temperature coefficient, 
such as iron wire, preferably in the shape used for Nerast 
lamp resistance:, of which several are put in parallel. 

In whichever direction the shaft carrying armatures 
@ and D may be mechanically revolved (a reversing device 
makes the correct changes of contact), the current generated 
by @ has the tendency to drive p in the same direction, a8 a 
high-speed motor. When the shaft is revolved slowly the 
back E.M.F, of p will b2 small, the potential difference 
between (2) and (1) will not be great, and the choking 
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effect of E will be slight. Therefore the two paths still :emain The shunt field winding p?, for the “ demagnetiser ” arma- 
practically open to the field current passing through c*, As, ture D, is in series with the resistances F, which consist of 
however, the speed increases, the back E.M.F. of p and the — two to four ordinary incandescent lamps in parallel. Their 
potential difference between (2) and (1) increase, and there- function is to act on the field p*, by virtue of their negative 
fore less and less current can pass through G*. Atacer- temperature coefficient, which brings it about that any rise 
tain still higher speed the back E.M.F. of p becomes equal _— of voltage in the main circuit increases more than propor- 
to the potential difference between (2) and (1). The __ tionately the field D*, and therefore increases the checking or 
“choking effect” of E is now considerable, and at still | choking-back effect of p. 
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A, Battery positive (+); B, Battery negative (—); c, Armature of automatic cut-in and cut-out switch ; c1, Series coils of automatic switch; c?, Fine wire of 
automatic switch. These coils are short-circuited through series windings, when generator is cut in, that is, when it charges the battery. c*, Relay 
controlling auto-switch ; p, Demagnetiser armature mounted on same shaft as G; p*, Demagaetiser series field; p?, Demagnetiser shunt field; £, Thin 
iron wire lamp resistance to react on generator field circuit by reason of its marked positive temperature ‘coefficient; r, Carbon lamp resistance 
(negative temperature coefficient resistance), in series with p*; c, Generator armature; G', Generator series, wound in reverse direction to a*; 
G?, Generator shunt field, ——> shows direction of current; H, Fuse in generator shunt field circuit; 1, Main fuse. 


Fia. 1. 


increased, and, as a matter of fact, very high speeds, not It will be seen that by means of E and F the output of 
frequently attained in practice, D acts as a reverse compound- ~— the dynamo may be adjusted to any desired amperage within 
wound generator, putting a feeble current through © and the limits of the safe carrying capacity of the armature 
still further increasing the choking effect of E and enfeebling | winding inc; the less the resistance & the greater the out- 
a, It will thus be seen that as the speed increases the put of the machine, and the less the resistance F the less 
generator field a? decreases, and the output of G remains the output of the machine. Also, by suitably varying the 
practically constant over a great part of the curve, which has __ relative resistances of © and F, short range output curves, 
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A, Battery positive (+); 8, Battery negative(—); c, Armature of automatic cut-inand cut-out switch; c*, Series coils of automatic switch; c?, Fine wire of 
automatic switch; c*, Relay to connect cut-out; p, Demagnetiser armature mounted on same shaft asc; D*, Demagnetiser field coils carrying main current ; 
E, Iron shunt to vary output of machine ; c, Generator armature ; c+, Series wire carrying lamp current; c*, Generator shunt field; H, Fuse in generator 
shunt field circuit; ——}» Direction of current; ; 1, Main fuse. 
Fia. 2. 


actually descending characteristics to any desired degree above and curves with a peak at the average speed of any train, 
a certain maximum speed. falling off rapidly on the higher speeds, can readily be pro- 

The reverse-compound winding c! also acts in a regu- duced. These latter advantages or refinements cannot be 
lating sense to safeguard against excessive corrent being attained in a variant of the Leitner-Lucas dynamo, the 
generated. It should here be noted that a discharge from somewhat simpler connections of which are represented in 
the battery into the dynamo, even if it could occur for longer _fig. 2. In this arrangement the current in the shunt winding 
than momentary periods, would not reverse, but only confirm  c? of main generator armature G passes direct through the 
the correct polarity of the fields, as G! would then act  ‘demagnetiser” armature p and has no alternative path. 
together with a , and the machine would constituteacom- The main current from @ does not ae through a reverse 
pound-wound motor, compound winding, but going straight to the accumulator 
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battery A—B, returns and branches out into p! and &, and 
goes back toD and G. ov! forms the sole field winding for 
the demagnetiser armature D, which, on being revolved, 
reacts on G? by means of counter E.M.F. in very much the 
same manner as described before. E is a stout iron wire. 
Any rise of current in G produces a rise in the magnetisation 
(which is low) of the field, of which p! is the winding, and 
thus, through D, this rise in G is instantly connterbalanced. 
», having a marked positive temperature ‘coefficient, shunts 
more (or less) current through p!, and thus enhances the 
desired effect very greatly. By making £ of low or of high 
resistance, the output of the machine can be fixed at a high 
or low value according to desire, without affecting its self- 
regulating qualities or its speed range. The series winding 
c', which in fig. 1 was a reverse compound winding, is in 





Fie. 3.—Leitner-Lucas Dynamo. 


fig, 2 in series with the lamp circuit, in such a manner that 
should the residual magnetism of the fields have been lost or 
reversed, the mere fact of switching on the lamps will give 
an initial excitation to the fields with the correct polarity. 

As regards the brush and reversing gear, it has been found 
in practice that even with the best carbon brushes a fixed 
“no lead” position does not give good results. The brushes 
are accordingly mounted on a rocker which is automatically 
revolved through the correct angle by an ingenious arrange- 
ment when the direction of rotation of the dynamo is 
reversed. With such an arrangement, any desired forward 
lead can be given for either direction of rotation. 





Fig. 4.—ComMponent Parts oF Dynamo. 


An automatic switch c is shown in each of the figures 
mentioned above. As soon as the dynamo has reached the 
requisite voltage, which must be superior to that of the 
battery, then c, which is a small H armature with a lever 
attached thereto, revolves through a few degrees, and estab- 
lishes the contacts at (3). The action of this switch 
18 controlled by the relay c*, which is connected in 
parallel with the fine wire coil o? of the automatic switch, 
across the terminals of the generator. When the voltage of 
the latter attains a sufficient value, the relay attracts its 
armature, placing the coil o? in series with the dynamo and 
battery ; but if the battery E.M.F. is higher than that of 
the dynamo, the effect. is merely to hold the switch open. As 





soon as the dynamo E.M.F. becomes the greater, the current 
in c? is reversed, and the switch closes. This, it will be 
seen, allows coil c' to short-circuit c?, and c! continues .to 
hold the switch “in” until the dynamo no longer sends 
current through the battery. When the switch opens, 
however, the relay continues to hold up, and the switch is 
forcibly held open until the dynamo voltage falls so low that 
the relay armature drops. For this to happen the dynamo 
voltage has to drop to about one-fourth of the cutting-in 
voltage of the H armature, c, and one-half of the “on” 
position of the relay c?. Then, though the contact lever is 
no longer forcibly held off by current, it remains in the 
“off” position until c*, c? and c are again energised. The 
automatic switch, it will be noticed, is of the differential 
type, its action depending upon the difference in voltage 
between the dynamo and battery ; the object of the relay is 
to cut out the switch when the dynamo is at rest, and thus 
prevent waste of energy. 

The illustrations, figs. 3 and 4, show the dynamo itself, 
and the component parts thereof. The dynamo is slung 
beneath the body of the coach, and is usually driven by belt, 
wivhout slip. On the occasion of our visit to the works at 
Woking, a complete set of the apparatus was connected up, 
and the dynamo was driven by a motor at speeds represent- 
ing the whole range from rest to 90 miles an hour. It was 
exceedingly interesting, as the speed rose, to see the 
dynamo cut-in without appreciable flicker of the lamps, and 
afterwards to watch the pointer of the ammeter in the field- 
magnet circuit steadily falling, whilst the current given out 
by the dynamo, and the pressure at the terminals of the 
lamps, remained practically constant—the variation being 
less than 5 per cent. from the mean throughout an extra- 
ordinary range. 

(To be concluded.) 








WALTER’S SPARK TRANSFORMER. 


Tr. WALTER, who has already done so much to improve 
the induction coil, has devised a transformer capable of 
taking its place in exciting Réntgen ray tubes,* 

The leading characteristics of this transformer are the 
large number of turns in the secondary and a closed 
magnetic core.. It may be made up by making certain 
simple additions to the Walter induction coil, which has now 
been made for several years by R. Seifert & Co. A 50-cm. 
coil of this type with 180,000 turns in the secondary gave, 
with an alternating current of 50 periods, 85 volts, and 22°5 
amperes, a spark of 50 cm. length; with 73 volts and 16 
amperes, the spark length was 40 cm. When Koch’s 
choking coil was used, a spark length of 40 cm. was obtained 
with 55 volts and 10 amperes. 

To obtain this output from the Walter coil, it is necessary 
to substitute for the ordinary straight core with a relatively 
large number of turns a closed iron core with a considerably 
smaller number of turns, This closed core consists of two 
laminated iron cylinders, each 6 cm. in diameter and 115 cm. 
in length, connected by two laminated yokes, each 35 cm. 
in length, and 6cm. x 6 cm. incross-section. The primary 
turns are wound upon one only of the iron cylinders, this 
being, of course, the one placed inside the secondary coil. 
The second iron cylinder is placed most conveniently in holes 
formed in the wooden baseboard. 

The four sections of the primary iron core are connected 
together by four brass screws, so that it can be taken to 
pieces in a few minutes, and the spark transformer converted 
into an ordinary induction coil. 

Dr. Walter remarks that it is, as a rule, no disadvantage 
to an ordinary induction coil to have a large number of turns 
in the secondary. Klingelfuss (Ann. d. Phys., 5, p. 871, 
1901) first showed some years ago that with the 
mercury break a considerable spark length could be 


attained with a comparatively small number of turns 


in the secondary, but in order to obtain the full spark 
length from such a coil with the Wehnelt break, it was 
necessary to use a much larger conent. For example, the 
Klingelfuss 50-cm. induction coil in Walter’s laboratory, 





* Annalen der Physik, vol, 15, p. 407. 
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having a secondary of 43,000 turns, requires with a Wehnelt 
break and 110 volts, a current of 45 to 50 amperes, while a 
50-cm. Walter coil, having a secondary of 150,000 turns, 
requires, under the same circumstances, a current of only 
10 amperes. Such coils with high secondary turas have 
been generally introduced for operating Réatgen ray tubes, 
with the Wehnelt break. They have now been shown by 
Walter to have the further advantage that they can be 
readily converted into spark transformers. The siz:s of the 
two kinds of coils are not so very different, because size 
depends not so much on the number of turns as on the 
volume of the insulating material, which depends on the 
maximum spark l2ngth. 

Réatgen tubes, as is well known, can only be operated 
with unidirectional currents. In applying the spark-trans- 
former for this purpose, it is therefore necessary to get rid of 
the return waves of current. The method which Walter 
prefers for doing this is to place in shunt with the terminals 
of the tub: a non-return spark-gap, such as may be obtained 
by the use of ball and point electrodes, The current in this 
spark-gap should be reduced as much as possible by placing 
in series with it a high resistance. This resistance may 
consist of a glass tube filled with distilled water, 1 cm.? in 
cross-section and several dem. in length. If the current in 
the spark-gap is not reduced in this way, the air is s0 
strongly ionised that sparks will not pass through the 
tube, but pass in both directions through the spark-gap. 
The interposition of the resistance almost completely 
suppresses the noise of the spark in the shunt. 








PROPORTIONING SLOW-SPEED 
ALTERNATORS. 


By E. KILBURN SCOTT, M.1 E.E., A.M.1.C.E. 


In low voltage polyphase generators there is some difficulty 
in adjasting the number of poles, periodicity and cross- 
section of armatures owing to the comparatively small number 
of armature conductors in comparison with the number of 
poles. For example, a two-phase alternator armature is 140 
in. dia. x 16 in. long, and for a periodicity of 50, there are 
70 poles at 85 r.p.m. At the voltage of 250, the number of 
conductors per pole would be two; that is to say, one coil 
per pole per phase. Now, if the speed is increased to 120, 
it will be found that, contrary to the popular idea, the arma- 
ture core cannot be reduced in length, but must remain the 
same, so long as the periodicity remains at 50. This is due 
to the fact that the number of coils must be a multiple of 
the number of poles, and it is not possible to have less than 
one coil or two conductors. 

Of course, if it is permissible to increase the pericdicity, 
then the number of coils goes up in proportion with the 
number of poles, and the necessary voltage is attained with 
a reduced total flux through the armature. 





l| 





CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Wigan Council Again. 


On reading the report of the last monthly meeting of the 
Wigan County Borough Council, it gives one the impression 
that the minutes of the Electric Light Committee were not 
used for business purposes, but as the basis of an excuse for 
the expression of petty animosity on the part of the 
chairman of that Committee against certain persons who 
did not conform to his particalar views and wishes on 
this most important branch of the town’s affairs. 

As neither of the aggrieved parties understood anything 








about the main point at issue, that is, the correspondence 
that took place between the electrical engineer of Pemberton, 
Messrs. Dick, Kerr & Co. and the borough electrical engi- 
neer, on the question of who was responsible for the repair to 
the broken-down generator at Pemberton, the matter should 
have resolved itself into a plain everyday business question, 
(1) What was the cause of failure? (2) Was that failure 
due to imperfect construction ? 

We are iaformed bj the electrical eagineer of Pemberton 
that the whole of the shunt coils burnt out through being 
run for a period of two hours at 580 volts, afterwards 
gradually falling to 550 volts as the load increased. This 
is corroborated by Messrs. Dick, Kerr & Co.’s engineer, who 
quotes the log sheets of the Pemberton station in proof of 
his statement. 

So far, both these engineers agree as to the cause of 
failure ; it now remains to be seen whether this machine 
should have been able to stand a pressure of 580 volts for 
two hours, gradually falling to 550 volts as the current out- 
put increased, or whether this could be considered an 
excessive overload as far as the shunt coils were concerned, 
thereby subjecting them to such an excessive increase in 
temperature as to gradually char the insulation of the wires, 
and cause the coils to burn out. 

On the one hand we have the statement of the electrical 
engineer of Pemberton that the machine should have been 
able to stand this increase in pressure ; on the other hand, 
Messrs. Dick, Kerr & Co.’s engineer states that the machine 
in question could not be expected to stand anything of the 
sort. 

The opinion of the borough electrical engineer (if ever 
he had any on the subject) we are not favoured with, con- 
sequently the matter is narrowed down to the two most vital 
points, who is right, and who is wrong, should the machine 
have failed or not ? 

Well, as it resolves itself into the question of whether the 
ratepayers of Wigan pay something like £400 (two 
generators) for what they are not liable for, it was the duty 
of the chairman of the Electric Light Committee to treat the 
matter in a businesslike manner, and instead of holding a 
brief for Messrs. Dick, Kerr & Co., Ltd., he should have 
looked after that interest which is the duty of every member 
of the Council, viz., the interests of the ratepayers, and have 
gone into the matter with the borough electrical engineer 
who should have been able to inform him without any fear of 
contradiction that the generator was faulty in construction, 
because any machine of that description should be built to a 
specification which states that the temperature rise in any 
part of the machine should not exceed 70° F. above the 
surrounding atmosphere at the end of a continuous run of 
6 hours at full load, as an increase of 5} per cent. in shuut 
current would not increase the temperature rise more than 
10° F., and as 90° is considered a safe limit, it presents the 
bald fact to even the veriest outsider that the machine could 
not have been built to specification, and that the shunt coils 
must have been practically at burning-out point when the 
machine was giving its normal voltage. 

In the event of the borough electrical engineer not being 
able to give a technical opinion, the chairman should have 
gone to that technical man to whom he referred in his speech 
at the Council meeting ; this man would have been able to 
supply him with full technical details, so that he would have 
been in a position to have decided the point at issue in favour 
of the ratepayers of Wigan. 

It certainly seems like one of life’s little ironies that the 
chairman of this Committee, in order to answer the question 
of Councillor Grimshaw as to whether they had a man with 
any technical knowledge about the station, should have to pass 
over the borough electrical engineer and the second in 
command (the assistant manager) end come down to a mat, 
who, in spite of all the vaunted principles of the Fair Trade 
Clauses of the Wigan Corporation, is an underpaid officer as 
far as the Electric Light Committee are concerned, and whose 
multifarious duties c prise those of foreman armature winder 
for tram motors, &c. ; chief motor inspector of all the Cor- 
poration motors ; emergency engineer-in-charge both inside 
and outside the station ; switchboard attendant and general 
Encyclopzdia Britannica on all matters relating to central 
station work, and who is paid the princely salary of 30 odd 
shillings per week. 
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In all fairness I must say that in addition to the above 
salary he is provided with a suite of rooms of barn-like pre- 
tensions, partitioned off from the motor storeroom, so that 
he can always be at hand. 

Bah! It makes one feel sick to see the injustice practised 


by the Electric Light Committee. 
Ohm’s Law. 





On Dumping. 


| wrote the initial letter in this discussion in the hope that 
some consulting or corporation engineer would be induced to 
come forward and give some information which would be of 
value on the subject of tenders by our foreign rivals. Un- 
fortunately, these gentlemen have not done so. 

| did not reply to Mr. Arnold Maude’s temperate letter in 
your issue of 3rd inst., as it simply raised the question of 
Protection versus Free Trade; a subject of which we are 
all somewhat tired. 

My object in troubling you now is, to protest strongly 
against the tone of an anonymous writer, “ Veritas Vincit,” 
in replying to Mr. Maude. Abuse of an opponent does not 
advance a cause, and I am not surprised that “ Veritas 
Vincit”’ prefers to conceal his identity under a nom de 
plume. 

| would, however, like to ask Mr. Maude if he is really 
of opinion that it is for the good of the country in the long 
ron that articles which form a standard manufacture of the 
country should be sold at a loss, whether made here or 
abroad. 

lt is evident that a manufacturer who has to accept 
orders upon which he loses cannot continue to do so 
indefinitely, and that a time must come when he has to close 
his works, and employ his diminished capital in some other 
undertaking, throwing out of work bis employés. 

It is sometimes the case, doub less, that a manufacturer 
has valuable foreign markets, which enable him to sell his 
goods in this country at a very small margin of profit, and 
by the increased production reduce the cost of manufacture ; 
but those markets are becoming more restricted every 
year. 

If the dumping increases indefiaitely, all the manu- 
facturers in this country will have to close their works, 
leaving the field free to the foreign manufacturers to increase 
their prices and make good profits out of the people of this 
country. 

Mr. Maude will doubtless say that in such a case the 
British manufacturer can start again and obtain his share of 
those profits ; but a large proportion of the capital originally 
ae in special tools, patterns, &c., would ‘be hopelessly 
ost. 

It appears to me tbat it is all a question of the extent of 
the dumping, and that selling goods at less than cost is 
against the interests of not only this country, but the world, 
as the foreign consumer has to pay the increased price which 
enables the manufacturer to dump his productions here. 

W. Arthur Ker. 

Paisley, N.B., March 11th, 1905. 


| am glad to see that “ Veritas Vincit”’ does not dispute 
the fact that Protection raises prices, but even blames me for 
stating so obvious a truism. It is, however, not my fault 
that Protectionists constantly need to be reminded of elemen- 
tary economic truths. 

_I may be a novice, but have at least learnt (what “ Veritas 
Vincit” seems not to know) that rudeness does not help the 
elucidation of economic problems. 

“Veritas Vincit”’ gives some figures as to the proportion 
of paupers in Britain, France, and the United States, with- 
out any indication as to the source from which he draws 
these figures, and I should like some more substantial back- 
ing than a “ nom de plume” before answering them. Why, 
When he was about it, did he not mention Russia, the most 
highly protected country in Europe, where there are no 
paupers (and no poor law), though deaths from starvation 
are common enough ? 


Chelmsford, March 13th, 1905. 


Arnold Maude. 









Electrie Fog Signals. 


The idea has struck me how comparatively easily railway 
accidents, arising from the signals having been misunderstood 
owing to fog, might be to a great measure averted by means 
of electric fog signals. 

The inability on the part of signalmen to attract the 
attention of engine drivers beyond the ordinary signals 
(which may be invisible owing to fog) seems an allowed 
fact. Moreover, there would seem to be in many cases an 
inability on the part of signalmen to obtain fog signalmen 
immediately when a fog comes on suddenly and unexpectedly. 
Beyond this there would appear some inability, or in- 
advisability at least, for signalmen to leave their box to 
adjust fog signals themselves on the metals, even to prevent 
foreseen danger. 

Herein exists a source of danger, and the sooner some 
measures are taken to prevent it, the better ; the idea that 
struck me is, briefly: An extra-loud electric fog signal 
should be placed in a weather-tight covering—not on, but 
between the metals, some quarter or even half-mile past the 
signal box. Should the sigoalman perceive that the 
ordinary signals had not been attended to or had been mis- 
underatood by the driver of a train, by pressing an electric 
button in his box, the signalman would be able to seta 
trigger which the approaching train would catch, auto- 
matically exploding the extra loud fog signal under it. 

On hearing one of these special fog signals, the driver, 
fireman and guard on the train would at once all know that 
there was danger ahead. 

This special electric fog signal, which would always be in 
readines3 against fogs coming on suddenly, &c., as well as 
giving a signalman the extra power to communicate with a 
train that had slipped past his box, is obviously such an 
advantage that I only wonder it has not been thought of 
and made use of before now. 

I mentioned the matter to a friend, who suggested “ why 
did I not try to patent the idea; or at least try to get some 
price for the suggestion?” But I am not an electrical 
engineer, and I think, Sir, if we can foresee a means by which 
our fellow-beings may be benefited generally, we should not 
wait until we have tried to obt.in a personal pecuniary 
reward for a bare idea, I have mentioned the subject to 
several railway officials, who anything but scouted the idea, 
which will have to stand or fall on its own merits, and of 
which time must prove the value. 

Therefore, Sir, I shall be pleased if you can find space for 
these lines, leaving it for experts, engineers and professional 
men to judge of its merits and make any further use they 
may like of it. 

M. B. Wyone, 
Rector of West Allington, 
Grantham, Lincolnshire 


February 21st, 1905. 





Schedule Prices for Electric Lighting Lnostallations. 


Some few months ago the electricity supply department 
of the Borough of Hornsey invited the contractors of this 
district to fill in a form, giving prices per point for carrying 
out electric lighting installations on a deferred payment 
scheme. 

A few days since I read a notice in the local papers 
giving an account of this scheme, and received a copy from 
the Borough Council’s electrical engineer. 


The prices are as follows :— 


In steel In best American 


tube, white wood, 
per point. per point. 

8. d. e. d. 
Wiring up to 5 points aes cg: | EO 14 6 
Wiring over 5 and up to 15 points... 14 6 14 0 
Wiring over 15 and up to 30 points 13 6 13 0 
Wiring over 3) and up to 50 points 12 6 12 0 
Wiring over 50 and up to 100 points 11 6 11 0 


These prices to include main and sub switches, main and 
local fuses, also ceiling roses ; in fact, everything with the 
exception of fittings. 

After reading same catefully through, I wrote to the 
Council’s engineer, and pointed out that the prices per point 
were absolutely out of all reason, as it is a well-known fact 
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among contractors that the larger a house is, the more it 
costs per point for wiring, as a large house requires more 
lights per point than a small one, necessitating a larger 
expenditure in mains, &c., and there is no mention made of 
the number of lights per point in this schedule of prices. 
Another absurdity is, that if a consumer required 50 
points in a house, according to these prices, namely, 12s. 6d. 
per point, it would cost him £31 5s. If he required 54 
points, the price at 11s. 6d. per point would be £31 1s., 
thus getting extra four points, and saving 4s. on the deal. 


I might mention that I received a reply from the engineer, - 


in which he stated he was sorry I could not agree with the 
prices, and said they were arrived at by taking an average 
of prices submitted by various firms, many of them being 
firms of standing, who consider them reasonable and proper. 
He also stated he certainly had no intention of recommending 
the firms doing the cheapest work, and went on further to 
say that, as a matter of fact, work is generally done at much 
lower prices than those contained in the schedule. * 

I should be glad to know what my fellow contractors, 
who are striving to keep up the standard of electric lighting, 
think of these prices. 

There is a clause in which the Borough Council states that 
the list of various contractors who are willing to carry out 
the work at these prices is appended.’ Has the Borough 
Council any right to recommend any particular firms for 
electric lighting ? As a ratepayer and a contractor who 
has always striven to do good work at a fair price, I think it 
very unfair. 

A Contractor. 





A Compliment to the Journal of the I.E.E. 


I have read, with interest, the various reports on the visit 
of the I.E.E. to the St. Louis fair, and expected to see some 
comparisons drawn between our Institution and the trans- 
Atlantic societies. 

It would be interesting to know the reasons for the 
comparative poverty of the American Institute Journal. 
Apparently two journals occupy the field over there, 7.¢., the 
Institute Journal and the Electric Club Journal. The latter 
appears to be a purely Westinghouse concern. It is very 
remarkable and is certainly a matter for congratulation that 
our Institution Journal compares so well with either of them, 
considering the relative development of the industry in the 
two countries. 

Edward C. Barton. 

Brisbane, Queensland, 

January 31st, 1905. 





Conduit y. Casing. 

Your correspondent ‘* Megohms,” in the last issue of your 
paper, has evidently misunderstood that part of Mr. Lackie’s 
paper on “ Earthing,” which relates to fires reported at Glas- 
gow, and has also misquoted the abstract of that paper, 
published in the Enecrricai, Review of February 17th 
last. 

He says that “out of the 33 electrical fires reported to 
the Glasgow Corporation during the past three years, 15 
were directly due to defects in the metal conduit system,” 
while the actual facts are that 35 fires were reported as 
electrical, but two of these were considered, on investiga- 
tion, not to be due to electricity at all. Of the 33 remain- 
ing, 15 were due to the melting of gas pipes electrically, 
“the installation, in each case, having been carried out 
with metal-sheathed cables.” 

This certainly does not show that the “ metal-sheathed 
cables” were cables encased in a metal conduit system, but 
far from it, pointing rather to that class of installation with 
lead or other soft metal sheathing drawn over the insulated 
conductors. ; 

To go further, we have it that the remaining 18 fires 
were caused by wood casing saturated with water, a casing 
installation where the conductors made contact with a soft 
gas pipe, the chafing of conductors by contact with the 
sharp edges of iron pipe ends and other causes not con- 
nected with conduits or casings. 

It seems almost impossible that since two reasons were 
given for failures of wood casing, ‘“‘ Megohms” should have 
concluded that there could have been only two such installa- 


tions concerned, as from the paper this is not shown to be 
the case. Tube-end insulating bushes are included in all 
complete conduit systems to prevent chafing of conductors 
on the edges when leaving a tube. 

There is one interesting point brought out by Mr. Lackie 
when he states that the effect of these fires was much more 
serious where soft gas pipes were melted. 

A. 





The Life of Nernst Burners. 


I send you herewith records I have kept of two installa- 
tions in Gloucester where Nernst lamps are used. The lamps 
are j-ampere B type, on 220 volts continuous current, 
Corporation supply. The deplorable results obtained with 
the new type U filament burner, as compared with the old- 
type burner, are very marked. 

In both cases the lamps hang perpendicularly and are well 
up out of reach. 

Taking the installation with the old-type burners first : 
The records date from June 1st, 1908, to March 7th, 1905. 
Nine lamps are in use, with 200-volt burners and 30-volt 
resistances, and all renewals have been made with old-type 
burners. Four of the lamps have been lighted 1,056 
hours, and five lamps for 2,420 hours, during the above 
period of 88 weeks. This gives a total of 16,324 
lamp-hours, and 20 burners have been renewed, there- 
fore 1o:824 
ore 96 
resistances have also been renewed within the period. 

We now come to the installation (a church) with the new 
U-type burners. The record dates from the first use of the 
lamps, October 2ad, 1904, to March 7th, 1905. Thirty 
lamps are in use, with 210-volt burners, and 20-volt 
resistances. 

The lamps have been lighted a total of 66 hours during 
the above period of 22 weeks. This gives a total of 1,980 

1.980 


lamp-hours, and 21 burners have been renewed .". = * 


94°3 hours, average life of burvers. Two resistances have 
also been renewed, 

More than half of the burners in this case had the heating 
coil broken, and in the remainder the filament had shorted 
on to the heating coil. 

The Nernst lamps will have to be discarded if they show 
such poor results with the new type burners, and high 
efficiency incandescent lamps will be put in their place. 

A remedy is badly wanted, or the makers will have reason 
to deplore their retrograde movement in compelling the use 
of the unreliable U-type burner in place of the earlier burner 
which had proved its serviceable qualities. 

I would also add that, even if old type burners could be 
obtained, they cannot be inserted in the new pattern B lamp, 
as the casing of the latter is not sufficiently large in diameter 
to take them. 


= 816°2 hours average life of burner. Five 


Wawamiee. 





A Chief’s Complaint. 


I have read with considerable interest the letter of your 
correspondent signed “Chief Engineer,” in your issue of 
March 3rd, and also the letter from ‘ Another Chief” in 
your issue of March 10tb, and having in my mind Mr. 
Davey’s letter, which was published in your issue of February 
17th, I was wondering whether “Chief Engineer” and 
“ Another Chief” had really noticed this, what I should 
term a very inviting letter on the part of the “ Association 
of Engineers-in-Charge,” through Mr. Davey, for all 
engineers-in-charge to co-operate, combine or associate 10 
such manner, that not only the status of the engineer-in- 
charge shall be improved, but his grievances may be 
brought more prominently and satisfactorily before tlie 
authorities who are responsible for these irregularities. 

If I am well informed upon this matter, the Council of 
this Association has upon its agenda this particular subject, 
and its Parliamentary Committee is actively engaged 
upon the status question in all its phases, Therefore I 
should think some good would result if a communication 
were to take place between these gentlemen and Mr. Davey. 
Personally, I do not see how these regrettable incidents are 
to be avoided until the engineers-in-charge take upon them- 
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selves the very apparent necessity of educating their Com- 
mittees a8 to what an engineer is. And if this is necessary 
(as it undoubtedly is) in the case of such highly intelligent 
bodies as the Local Government Board, then it stands as a 
natural consequence that minor Committees must necessarily 
require @ much more extensive education on this point to 
make them understand that the charge engineer of to-day 
is a totally different person to that of 20 years ago. 
A. E. C. 





Where are Telephones Made ? 


We enclose a copy of a letter which appeared in the 
Standard of the 7th inst. As we consider the same to be 
a most unjustifiable attack upon our goods, we beg that you 
will have the kindness to publish the same in your next 
issue in order that our reply thereto may be thoroughly 
understood by not only those who have read the article in 
the Standard but by some who have no doubt heard of it 
indirectly, 

lor your own guidance we beg to explain that in May, 
1902, the Guardians of the West Ham Union called for 
tenders for about 45 telephones and a 60-point switchboard. 
It was stipulated that the instruments were to be of “* muni- 
cipal type—similar to the Ericsson pattern, &c. ;” no doubt 
Messrs. Ericsson & Co, tendered and we know for a fact that 
the General Electric Co. did so. We, on our part, offered 
instruments to conform to the specification and they were 
accepted. Our instruments and switchboard were duly 
installed and have been working there ever since. 

The tenders for telephones at present under consideration 
by the West Ham authorities refer to small extensions 
required for the same installation, and we explain that, apart 
from the excellence of our instruments, no doubt the person 
responsible for drawing the specification required the tele- 
phones to be of our make in order that they might conform 
exactly with those already fixed. , 

With regard to the Richmond Workhouse, we could say a 
good deal of not a very pleasant nature in reference to this 
matter, but as the subject was closed some considerable time 
ago, we prefer to allow matters to remain where they are. 


The Berliner Telephone Manufacturing Co., 
I. B. Branpaum, Manager. 


(Copy of letters addressed to the Editor of the “‘ Standord.”) 
Brruin v. Home TELEPHONES. 


Dear Sir,—Allow me to inform you that the authorities at West: 
Ham are requiring an extension of the telephone service at the 
West Ham Union Workhouse. They have requested tenders from 
various electrical companies, and have stipulated that the 20 or 30 
new telephones shall be “‘ Berliner” type. These are manufactured 
by a Berlin firm, and they are a distinct copy of an English-made 
instrument, which is undoubtedly of a more solid and durable 
character, although possibly it may not have so much glaze and 
polished ornament about it. Considering that we have been sub- 
scribing shillings for some time past in support of the unemployed 
of West Ham, I think the action of the authorities in stipulating 
for German-made telephones furnishes a basis for inquiry. 

I may state that it is within my personal knowledge that an 
almost exactly similar transaction took place with regard to the 
authorities at Richmond, these people also stipulating for Berliner 
telephones. I am assured by one of the most eminent of telephone 
engineers that these telephones are not equal to the goods which 
are made in Lancashire at a lower price. Do you not think that 
the authorities who exhibit so much preference for foreign-made 
goods, which have to be paid for by the ratepayers of West Ham 
and elsewhere, must be entirely bereft of the slightest sentiment of 
patriotism ?—I am, Sir, your obedient servant, 

: INDIGNANT. 
March 6th. 


P.8.—I will forfeit 10 guineas to any charity you may denote if 
this is substantially untrue. 


TaLEPHONES FOR West Ham UNION WoRKHOUSE. 


Dear Sir,—As there can be no doubt that we are the “ Berliner ” 
referred to, we willingly take up ‘ Indignant’s” challenge contained 
in a Jetter in your issue of the 7th inst. relative to telephones 
required ‘by the Workhouse mentioned above. We unhesitatingly 
say that “ Indignant’s” letter is not in accordance with facts, and 
Since we lay claim to the 10 guineas on behalf of charity, we are 
obliged to use the stronger term required by your correspondent, 
and declare the contents of his letter to be substantially untrue. 

1. The West Ham authorities have not requested tenders for 20 
or 30 telephones. To be exact, there are two wall and two table 
instruments required. 

2. Neither of these is a copy or an attempted copy of any English- 
made article: We affirm that both patterns were entirely 
originated by that emineat Continental firm, Messrs. Ericeson & Co, 


of Stockholm, and although we believe it is a fact that the wall 
pattern is now made by the General Electric Co., it isa distinct 
copy of the Ericsson instrument. With regard to the table tele- 
phone, to our certain knowledge this pattern is not manufactured 
by any English firm, and notwithstanding the fact that the General 
Electric Co. advertise it as ‘‘ British made,” we are in a position to 
prove that they import them lock, stock and barrel from Vienna. 
Had your correspondent been aware of this, he would probably have 
paused before attacking Berliner telephones. 

3. The Berliner Telephone Manufacturing Co. is not a Berlin 
fira, but is named after Mr. Emile Berliner, the well-known 
scientist, and inventor of the Berliner microphone, and the founder 
of this firm. 

4, We most emphatically say that the telephones specified by the 
West Ham authorities to be of our make, are as solid, durable, and 
equal to any article onthe market. We will go further, since your 
correspondent has seen fit to question the quality of our manu- 
factures, and make the following offer :— 

Let five independent telephone experts be appointed, the selec- 
tion to be made by the editors of the Exzorricat Revinw, and 
within 14 days from this date they shall visit our showrooms, and 
those of any English manufacturer they may select, and thoroughly 
inspect our respective ranges of telephones. If then the majority 
be of opinion that our instruments are not as a whole superior, or 
at least equal to those made by the English firm, we wil! most 
willingly nand £100 to any charity which they may name. We 
add the stipulation that both sides shall undertake to exhibit stock 
goods only, and not any samples of instruments made subsequent to 
this date. 

Unless “Indignant” is in a position to refute what we have 
here stated, we request that he will hand you the 10 guineas, 
which he so generously offers to give to a charity selected by you. 

March 14th. 





Destructors and Electricity. 

Your correspondent “Careful Investigator” criticises, in 
a recent issue of your paper, a letter from me which appeared 
in a former issue. 

My communication dealt with the factors governing the 
output of electricity per ton of refuse, and I showed that 
this output is not solely dependent on the virtues of the 
destructor. The cost of upkeep, which your correspondent 
thinks I omitted, is not one of these factors. 

The cost of labour quoted by your correspondent for 
Fulham includes, not only the stokers’ wages, but those of a 
number of men employed in the profitable utilisation of bye- 
products from the destructor, and the cost of maintenance 
quoted also includes plant other than that for burning refuse 
and making steam. Possibly the same remark applies to 
Hackney, but of that I have no personal knowledge. The 
cost for stokers’ wages at Fulham is under 9d. per ton. 

This shows how easy it is, even for a “ careful investigator,” 
to be misled by statistics when he does not know how they 
are made up. 


Leeds, March 9th, 1905. 


F. L. Watson. 


—s 





A.C. v. D.C. 

Although I have personally had both 4.7.A.C., D.c., and 
tramway experience, it would appear that there may be some 
details in connection with D.c. station work which I have 
overlooked, and without a knowledge of which an A.c. man 
would not be fitted for a D.c. post. 

1 would invite your correspondents to enumerate the points, 
in connection with p.c. station working, which they think a 
properly trained man with H.'1.A.C. experience could not deal 
with. 


Tunbridge Wells, 
March 11th, 1905. 


W. Talboys Wheeler. 





I have read, with considerable interest, the discussion now 
going on re AC. v. D.C. and as one experienced in both I 
entirely agree with Mr. Wheeler. The average a.c. man 
finds no difficulty in handling p.c. plant in spite of the 
supposed terrors of the three-wire system, but the average 
p.C. man finds himself hopelessly lost among a lot of howling 
alternators that are “ chewing the cud ” for all they are 
worth. I gather from the remarks of one correspondent 
that “ paralleling ” D.c. machines is as tricky as sychronising 
alternators. Where are those D.c. dynamos to be found? I 
think it would do a lot of good to the profession generally, if 
every D.C. man could be placed for a time in an A.C. station, 
and told in plain English that if he handled the switches and 
machinery in the same indifferent way he had been used to 
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he might pay for it with his life. For pure unadulterated 
“ natural cussedness”’ there is nothing like an alternating 
current system, more especially if it happens to be two or 
three-phase plant driven by engines of varying speeds and 
various designs. Synchronising and separation are not 
particularly difficult, but both require skill if they are to be 
done without the “ recording angel” being called upon to 
tell the news to the chief. 


7 
~ 





As one who has had experience in one-, twc- aud three- 
phase A.c. and lighting and traction p c., I should say that 
properly qualified electrical engineers should find very little 
difficulty in working D.c. boards if they can work an A.c. 
board properly. It is assumed that they have been shown 
the connections or given a diagram of them. 

Of course the above remarks do not apply fo certain self- 
called ‘ engineers” one meets in various stations who are 
really a poor type of handy-men. 

I am inclined to feel sorry for those men to whom 
batteries, boosters, &c., form unsurmountable complications. 
Also, I think the man * T. B.C.” describes would be more 
the preduct of advertisements for “shift engineer at £50 
per annum salary ” than of an A.C, station. 

As “J. F.C.” has constructed several large stations for 
both systems, I think he might admit that switchgear is not 
practically an absentee on A.C. boards, and that there really 
is something on them, besides rubber gloves and massive 
protection for switches and fuses. 

I wovld refer him to the boards on moderately large 
stations of the North Metropolitan, Yorkshire, Lancashire 
and Newcastle (Supply Co.) Power Companies, and Leeds 
and Sheffield Corporations. 

The way your correspondents are discussing the matter 
reminds one of Board School boys discussing the merits of 


vulgar and decimal fractions. 
T. C. W. 


Localisation of Faults on Cables. 

I have read with interest the article on the “ Localisation 
of Faults on Cables,” in your issue of the 3rd inst., and 
consider the method described admirable for finding low- 
resistance faults on long cables, in busy crossings, or at other 
places where a test wire is not available, or cannot be run, 
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and I shall probably use it myself under such circumstances ; 
but where the main is part of a ring, I should use 
(instead of the motor-generator described) the supply direct, 


(0) 





Fig. 2. 


regulated through a suitable resistance, preferably made by 
a number of high candle-power lamps supported by batten- 
holders mounted on a board, and where the supply is not 
available at both ends, a set of secondary cells. 

In the examples taken in your correspondent’s article, a 
fairly well-known, simpler, and more reliable drop in 


potential method is available, modifications of which I have 
used with great success for several years, and in describing 
it, I will use the same example as your correspondent. 

Let us assume that an “earth” has developed on the 
outer conductor of a length of triple-concentric lead-covered 
cable, forming part of a distributing system. After dis- 
connecting the faulty length from the disconnecting boxes 
at each end, couple one end (a, fig. 1) of the faulty outer 
conductor through a switch, a resistance R, made from a 
bank of lamps, and an ammeter ©, to one of the live mains 
in the disconnecting box ; connect a galvanometer or milli- 
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voltmeter v between the faulty outer and one of the sound 
conductors (say the intermediate), as shown at A, and connect 
the outer and intermediate conductor together at B, thus 
making the intermediate conductor the test wire. 

You will note from fig. 1 that the millivoltmeter v gives the 
drop in pressure only on the faulty outer conductor from 4 to 
the fault at x, and the resistance of the Jead (which may be 
cut at services and badly bonded) also the resistance of the 
fault do not enter into the calculations. 

Close the switch and regulate the number of lamps till 
a suitable reading is obtained on c and v. 

Apply the same test to the other end of cable x. 

Fig. 2 shows how the test can be made at the end B, when 
the main is not a1ing, and the supply only available at the 
end A. Now let 


reading of galvanometer or millivoltmeter at A. 


‘i ne a B. 
<i ammeter A. 
B. 
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” ” 
. = length of faulty cable between 4 and B. 
Then if the testing current is the same at both ends, the 


distance from A to fault x = * * ¥, 
E+E, 
If the testing current is not the same, the distance from 
Lx EX ©, 


A to fault x = ‘ 
(© x E,) + (G, x E) 

A number of modifications of this test can be made to 
suit different conditions ; say the fault is on a single lead- 
covered tramway cable between two section pillars, the 
supply to the cars for the meantime being maintained by 
the trolley wirer, the B. of T. wire can for the time be used 
as the test wire for the galvanometer or millivoltmeter, see 
fig. 3, and the testing current taken from a secondary 
battery through a small regulating resistance, or preferably 
from a live switch in the section pillar through lamps in 
series. Take the following example :— 

Length between section pillars, 880 yards. 

Current and deflection of galvanometer at pillar a, 5 am- 
peres and 50° respectively. 

Current and deflection of galvanometer at pillar B, 4 am- 
peres and 70° respectively. ; 

Then distance from A to fault = __ 880 x 50 x 4 . 
(5 x 70) + (4 x dv) 
302 yards nearly. 

From the above, as before stated, it will be seen that the 
resistance of fault (as long as it is low enough to pass the 
required testing current through) does not enter into the 
calculations, neither does the resistance of the lead covering, 
whereas, by the method advocated by your correspondent, 
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this would have to be taken, and the vagabond, or return 
current, however small, in same (inseparable from an 
ordinary tramway system with the leads continuous as they 
should be, and bonded to rails at return feeding point) 
vould seriously affect the accuracy cf bis results, 

I need hardly state that in the previous example it will 
be necessary to draw the consumers’ main fuses, or open their 
main switch supplied from faulty main before making the 
test. 

I do not know, and do not want to know, of a simpler, 
easier, or more reliable test for low resistance faults than 
that above described, but if any of your readers know of a 
method as simple for finding high resistance faults, they will 
oblige the writer by communicating the same to you for 


publication. 
B. S. H. 





[ am much obliged to “Fault Finder” for drawing 
attention to the error in my arithmetic. It is a mistake 
which fortunately made no practical difference in locating 
the position of the “ fault’’ on the pilot cable, as 8°6 ft., or 
as “ Fault Finder’s ” slide rule has it 8°5ft., is not a large 
error on @ length of 1,000 ft. 

The same mistake made in the second example also makes 
no practical difference, as cn a length of 285 ft. the “ fault ” 
was calculated to be 18 ft., instead of not quite 17 ft. from 


one end of the cable. 
The Writer of the Article. 





In the article on the above, the resistance of the cable’ 


from one end to the fault is given = * —*, of which the 
Cc é 


first term represents the /ofal resistance in the circuit. 

This is made up of three parts, viz. :— 

1. Resistance of cable up to the fault. 

2. Resistance of the fault. : 

3. Resistance of the return path, v/@ lead sheathirg ard 
the parallel paths through the earth, &c. 

In the article the assumption has been made that the 
resistance of this last part of the circuit may be neglected in 
comparisen with the other two, and although this may be 
true in the examples quoted, yet it is to ke remembered that 
in many cases it may be tco large to be overlooked, also the 
differences in the fault resistance obtained, when measuring 
from each end, may really be due to the variation of this 


sheathing and earth resistance. 
J. W. 





There were several points in the article contributed on the 
above subject lately which must bave puzzled other engineers 
in common with myself. 

I would say that the test advocated is an excellent one, 
but wrongly applied. Take the first case; in this the author 
makes a loop, one leg of which is the lead of the cable. 

Now, as I never heard of a cable manufacturer who cared 
to guarantee what the resistance of the lead sheath rer 
100 yards was—and there is no necessity either—what pro- 
portion of the total resistance of the loop was the lead, or did 
the author neglect it altogether? The happy-go-lucky 
manner in which the writer disposes of the decimal parts of 
an ohm is perfectly delicious: for instance, ‘052 ohm 
is “taken ” as the resistance of the fault. Tested from the 
other end, it comes ont ‘094, a difference of ‘042 obm. As 
far as I can see, no attempt is made to find out exactly what 
the resistance is, though that discrepancy would happen 99 
cases out of 100, owing to passing current through the fault 
and setting upilocal action. The author seems to forget that 
‘042 ohm represents on a 7/20 cable 12 yards, but he bas 
four bunched, so the error would be multiplied four times. 
Of course, I am only supposing his cores were 7/20. 

_ As pointed out by “Fault Finder,” there are errors 
in his calculations as well, which makes me wonder how the 
results were obtained. 

I also notice that no mention is made of earth currents, 
which are very big factors that have to be dealt with where 
trams are run, though on any big system, even without 
trams, they exist to a marked degree. 

In conclusion, I would ask the author what he would have 

done under the following circumstances. On a system for 








which I was responsible, a fault developed on a *15 LT. 
concentric feeder 2,700 yards long. The potential difference 
varied between either end, owing to earth currents, up to a 
maximum of 4 volts measured between the lead and E. 
It is not altogether convenient sometimes to wait till the 
trams shut down, and the broken-down cable must be 
taken in band at once. 

I was once told by an engineer “ that he could localise a 
fault by means of an Evershed ohmmeter,” but, of course, 
I am only thinking now of human beings and “earthed” 


cables, 
B, C . 





Rhodes Single-phase A.C, Motor. 


I have read with interest the article in your last issue 
on the “New” Rhodes single-phase alternating current 
motor. 

I fully endorse everything that is said with regard to the 
satisfactory working of such a motor, &c., but wish to point 
out that the claim of the Rhodes Electrical Co. in the last 
paragraph of that article is not correct. Messrs. The Rhodes 
Electrical Manufacturing Co. are certainly not “ pioneers ” 
in the manufacture of this type of machine in the United 
Kingdom. 

It is quite clear, from the description referred to, that 
the motor is identical with the one designed and patented 
by myself in 1902, and manufactured by Messrs. Ferranti, 
Ltd., in this country, and by the Elektrizitiits Actien Gesell- 
schaft, W. Lahmeyer & Oo., in Germany, since 1903. 

At the present time the sole rigbt for selling these 
motors in the United Kingdom is vested with Messrs. The 
Lahmeyer Electrical Co., Ltd, of 109, New Oxford 
Street, W.C. 


London, W.€., March 14th, 1905. 


Leo. Schuler. 





Thunderstorms avd Electric Lighting. 


On Saturday evening last, March 11th, a severe 
thunderstorm broke over Berksbire, and, coincident with 
the most severe flash of lightning, the fuse on one of the 
auxiliary circuits at our generating works blew, and our 
centre wire earth leakageammeter recordeda heavy momentary 
current. None of our consumers appear to have suffered, 
but our neighbours, the Whitchurch and Pangbourne Co, 
had a similar experience. Perhaps some of your readers can 
give an explanation of it. 


Arthur T. Cooper, 
Managing Engineer, 
Reading Electric Supply Co., Ltd. 


Reading, March 14th, 1905. 





Petrol Motor-’Buses vy. Trains and Electric Tramways. 


The subject of “ Petrol Motor-’Buses v. Trains ard Elec- 
tric Tramways,” which was the title of an article in the issue 
of your valuable paper for 24th ult., requires a good deal of 
study, and no doubt the article was intended for a fair 
criticism on the question at the present stage. Everyone 
engaged on the work is pleased to examine any contribution 
tending to elucidate the subject from a truly scientific point 
of view. There are some points referred to, however, in the 
article where there is room for diversity of opinion in matters 
of fact, and no doubt you will be pleased to allow space to 
reply from one who is most anxious to discover the true 
bearings «f the question, both as regards the econcmy and 
utility of the rival schemes. ; 

The Perth petrol tramcar was almost wholly set aside 
because the rails were out of gauge. The road was not cause- 
wayed in some parts of the route between the rails, and as a 
road roller had been in operation on the metalled road, the 
gauge cf the rails had been considerably disturbed. The 
Town Council did not appreciate the necessity for relaying 
the rails in the manner you suggest, but resolved, if it were 
necessary to have this done, that they would adopt the over- 
head electric tramway. Thus the petrol ear never had a 
chance of demonstrating what could be done. The car showed 
that it could climb the steepest gradient on the line with 
10 or 12 passengers more than its full load agreed upon 
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but it could not keep on the track owing to the variation of 
the gauge and the bad condition of the points and crossings. 
The conclusion drawn from this attempt on a badly worn 
line of rails is not justified by the facts, nor proves in apy 
way that a petrol tramcar could not be run on a track origin- 
ally laid for horse traction. Neither is it fair to conclude 
that, because one car has not been constructed to run on a 
bad track, no petrol car can be constructed to satisfy all the 
requisite conditions. There are several alterations in the 
car design which it is believed would be great improvements, 
and these will be carried out in any future cars that are 
built, but the car as originally put on the rails at Perth was 
by no means proved to be a failure. 

While writing about this car, it may be noted that the 
arrangements were of the ordinary type, and all the machinery 
was disposed of under the floor so as not to cause any incon- 
venience, and, therefore, the statement in the concluding 
paragraph of the article, that it is not possible to put the 
whole of the equipment under the body of the tramcar, 
seems to be quite as unjustifiable as the assertion previously 
referred to. 

The inference that it is absolutely necessary to reconstruct 
the track, not being justified by the illustration given, 
cannot be held in any way conclusive. If the track had 
been well and solidly laid, and is now in good condition, 
there is no reason why it should be relaid for a petrol tram- 
car. A car of ordinary gauge with a full complement of 50 
passengers, will not weigh more than 9 tons at the outside, 
and the shocks to which it is subject are not more than a 
substantial well laid track will be able to sustain for an 
ordinary life of a tramway line. It was not, therefore, an 
undue assumption to suppose that the same track could be 
used with a petrol car as had been found suitable for horse 
traction. 

There is no doubt that much larger cars than these referred 
to are used on electric tramways; bul experience has not 
proved that these are necessary. The average number of 
passengers carried in a whole day’s running, even in the 
largest cars is, as a rule, only about 12 per mile, so that for 
the greater part of the day the smaller sized car is more 
than efficient. The use of the larger car is not, therefore, 
apparent, as the extra rush at certain times can be provided 
for by using some extra cars as required. There is a great 
saving in this arrangement, as there is far less weight to 
carry per passenger all through the day’s work, and the 
average receipts per car-mile are practically the same. 

In dealing with the capital required for the two systems, 
the cost of the generating stations and mains has been left 
out on the electric side, but it has been stated that the petrol 
cars cost three times as much as the electric cars. There are 
two fallacies in this:—First, the generating station and 
mains are to the electric system what the petrol and ex- 
ploding apparatus are to the self-acting tramcars, and 
therefore to leave out the cost of the power in one system 
and inciude it in the other is not working on parallel lines ; 
and, second, a petrol car does not cost three times as much 
as an electric car. Taking £600, as stated, as the price of 
the electric car, the petrol car will not exceed £1,000. 

Making a full estimate of the cost of the two systems in 
order to compare them properly, they would work out as 
under :—56 miles of re-constructed permanent way, in- 
cluding generating station, cars, mains, &c., at £18,000 = 
£1,008,000. It may be noted that the Glasgow system has 
cost £18,252 per mile for reconstructior, and the London 
tramways will not cost less. 

In order to maintain a 3 minutes’ service for 18 hours 
per day, it will be necessary to run 360 car-miles per mile of 

track = 131,400 miles per annum = for 56 miles, 
7,358,400 miles per annum. 





The interest on the whole capital _... ss? .. = 34 percent, 
Depreciation on permanent way, buildings, 
&c., at 5 per cent. Bay, 7h t 
Depreciation of cars, machinery, mains, &c., ( average imine 
at 10 per cent. 
Per annun ... 11 per cent. 


11 per cent, on £1,008,000 = £110,880 = per car-mile, 3 62d, or 34d. 


The ordinary working cost of the electric system has been 
repeatedly put down at 5d. per car-mile, so that this item 
need not be disputed. The cost of maintenance has, how- 
ever, to be added to this, and as it must include the upkeep 





of generating stations, mains, overhead wires, poles, é&c., in 
addition to the repairs of cars, this item will not be less than 
24d. per car-mile. This rate is justified by the returns from 
several stations, although they are not all calculated in the 
same way. The total expense per car-mile of the electric 
system will therefore be 114d. per car-mile, if proper allow- 
ance be made for depreciation. 

What basis is there for the cost of a system worked with 
petrol engines? Some of these particulars are not yet so 
complete as could be wished, and it will, therefore, be well 
to make ample allowance. 

Should the tramway require reconstruction, the cost will 
be a good deal less, as the cars to be used are not so heavy. 
Taking, however, the same price for the permanent way 
as before, with deduction for bonding rails, mains, wires and 
overhead poles :— 





Fifty-six miles at £6,000 ... oa eee ae £336,000 
Four cars per mile should be sufficient for 360 miles rer 
day, but adding one extra car for emergency, say, five 
cars at £1,000 x 56 ae Re sae wee oe 280,000 
Total capital «. £616,000 
Interest on £616,000 at 34 per cent. = £21,560 
Depreciation on £336,000 at 5 per cent... = 16,800 
Depreciation on £280,000 at 10 per cent. = 28,000 = £66,360 


£66,360 


7,358 400 = 217d. per car-mile. 


The working cost of running should be considerably less 
than the electric car, but let it be taken as equal to the 
former—say, 5d. per car-mile, and, adding 1d. per car-mile 
for maintenance, the cost for all expenses, including main- 
tenance, would be 8°17d., or, say, 8}d. per car-mile. 

Besides this enormous saving of 2id. per car-mile, equal 
to about £88,147 per annum, there is the saving of the 
great risk of the larger outlay—the initial cost being less by 
thesum of £392,000. 

It is quite within the bounds of probability, that, by 
making use of the petrol car the whole reconstruction of the 
tramways may be avoided, or, at least, only a very limited 
expenditure may be required for sundry repairs at points, 
crossings and specially weak places. 

It is farther stated that from a reliable source the calcu- 
lation has been obtained that one gallon of petrol is required 
for five or six miles and that this works out at considerably 
over 1d. per mile. Of course, if it required a gallon for five 
miles the cost would be nearer 3d. than 1d. per mile, so that 
there must be some mistake either in the mileage or the cal- 
culation, If it had been said that 5 miles per gallon was 
required on the steepest gradient it might have been admitted. 
The average, however, is more nearly 12 to 15 miles per 
gallon, and this is a very full allowance, 

There is some strange inconsistency in the designation of 
horse-power. It has always hitherto been contended it 
would take less power to move a weight on rails than on 
an oidinary roadway even of the smoothest surface, and yet 
we are now told in this article that 90 H.P. will be required 
for a petrol tramcar. 

The petrol engine is, however, well suited to the work of 
starting a car on a steep gradient, because it has its power 
applied to a small pinion and can be quickly accelerated by 
a change to one of higher speed without any alteration of 
gear wheels, The Perth car before referred to proved con- 
clusively that a petrol car weighing 7 tons with load could 
be started upwards on a 1 in 12 gradient easily with a 
24-H.P. engine. 

The manufacturers of petrol engines have not had their 
eyes shut to the experiences and difficulties of electric trac- 
tion, and they do not undervalue the lessons of the past. 
They are also fully alive to the need for having trained men 

to work their engines, and these are regularly being prepared 
for the work. 

This letter has already occupied too much valuable space, 
so that it would be out of place now to enter on the subject 
of motor-’buses, but if at another time there should be a 
corner to spare in your valuable paper, the subject may be 
taken up with your permission. The point has, however, so 
far been given away, because it has been admitted that the 
car on rails requires such an extraordinary extra power to 
move it that it would not be difficult to produce a more 
economical conveyance. Its success otherwise would depend 
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partly on how much.the roads can be improved and partly 
on the possibilities of the tires. 
Great improvements are continually being made on these 


two special and important points, 
Motor-Tram. 








LEGAL. 





Pouxon v- Brooker & Goss, Lr, 


TuIs case came before Mr. Justice Farwell in the Chancery Division 
on Friday, en a motion by the plaintiff to appoint a receiver and 
mavager in a debenture-holder’s action. 

Mr. WILKINSON, who wade the motion, said the property was in 
jeopardy. This was a small company of electrical engineers carry- 
ing on business at Enfield Wash, with offices in London. Deben- 
tures for £900 had been issued, and they constituted a charge on 
the underteking and property of the company. Plaintiff held one 
debenture for £300. The money was not payable until October, 
1910. No interest had been paid since last October, and the con:- 
pany was hopelessly insolvent. It was unable to pay the wages of 
the workmen, the gas at the factory had been cut off, and at least 
two creditors were bringing actions. Three quarters’ rent was due 
on the factory, and the landlords could destrain at any time. There 
was goodwill], and also plant, stock-in-trade, and other effects which 
would probably be sufficient to pay the debentures. 

His Logpsgie said counsel had not made out any case for the 
appointment of a manager. According to counsel, the company was 
in ahopeless state. If all the debenture-holders clubbed together 
and said they wanted a manager appointed, well and good. 

Mr. Cozens-Hancy said he appeared for the company, and he 
opposed the motion. He ‘had only received an affidavit from the 
other side on Thursday, and he asked for an adjournment for a 
week in order to answer it. Counsel stated farther that he also 
represented twice as many debentures as plaintiff held, and the 
debenture-holders he represented, strongly opposed the motion. 
Their view was that it would be absolutely fatal to accede to the 
motion. 

Mr. WILEINSON said he should, at all events, like to have an 
interim receiver to save the property. 

Mr. Cozens-Harpy: I am perfectly willing on behalf of the 
company to undertake not to consent to any other debenture- 
holder’s action in the meantime. 

His Lorpsuip said he would order the motion to stand over for 
aweek. Two-thirds of the debenture-holders were against it. 





Janpus Aznc Lamp Co., Lrp., v. Arc Lamps, Ltp. 


Tals case again came before the Court of Appeal composed of Lords 
Justices Vaugban- Williams and Stirling, on Wednesday last week, 
on an appeal of defendants from an order of Mr. Justice Kekewich. 

Mr. BousFigxp, K C., on behalf of tre defendants, said that the 
matter was one of considerable importance to his clients, because 
they had been manufacturers of the lamps in question for several 
years past, and the injunction which Mr. Justice Kekewich had 
granted last week (assuming that that Court did not take the same 
view of the case as Mr. Justice Kekewich), if not stayed pending 
the appeal, would do the defendants irreparable injury, for 
which there would be no remedy. The defendants had been 
manufacturing the lamps in question for come six years past without 
let or hirdrance. Mr. Justice Kekewich had found that the 
defendarts had infringed the plaintiffs’ patent, and granted an 
injunction. His Lordship admitted it was a difficult case, and it 
was not easy to eee what the Court o iAppeal would do when 
it got there, but he (counsel) submitted that under the circum- 
stances the right course was to stay the injunction until the appeal 
was heard. He thought the practice in such cases had always been 
to stay the operation of the irjunction on proper terms, pending the 
hearing of the appeal. 

Mr. Moutron, K C., for the respondents, ssid the patent had only 
t wo more years to.run, and it wculd be the greatest possible hard- 
ship, and would greatly prejudice them and be unfair to their 
business if the defendants were allowed to go on infringing. 

Lord Justice VauaHan-WiLLiaMs said they must take it that the 
plaintiffs were not in a position to controvert the statement that 
the injunction would do the defendants serious and irreparable 
damage if they won. He had nodoubt that, primd facie, they ought 
to see, if they could, that things were left in statu quo. But Mr. 
Moulton had not condescended to say what hardship would be done 
to the plaintiffs, It would seem to be met by sufficient security for 
royalties, 

Mr. Movutton said people would not take licences, and would 
commence to infringe, and plaintiffs must not be able to bring 
another action before the patent was out. They were prepared to 
give defendant a licence. 

Lord Justice VauaHan-WILxiams: Are you content that he should 
take a licence without prejudice to his appeal ? 

Mr. Mouton: No; that would be “ Heads I win, tails you lose.” 

After further conversation, however, Mr. Moulton consented to 
this course, the defendants paying the eame royalties as other 
licensees paid, 

Mr. Bousrigtp: You mean pay into Court. 

Mr. Mouton: No, pay to us, 
nee Justice Vauanan-Winttams : You must return it, if you are 





Mr. Movtton submitted that it was unfair that the man who 
refused to take a licence and was beaten should be put in a better 
position than the licensees. 

Ultimately, however, it was agreed that the defendants should 
take a licence, paying the same royalties as the other licensees, 
plaintiffs giving an undertaking to return any moneys in the event 
of the appeal being successful, costs of the application to be costs in 
the appeal. 





Automatic THLEPHONE Co. v. MARGOwSKI. 


In the King’s Bench Division, on Wednesday, March 8th, before 
Mr. Justice Walton and a common jury, the case of the Automatic 
Telephone Co. v. Margowski came on for hearing. Mr. Rawlinson, 
K.C., and Mr. Dodd were counsel for the liquidator of the plaintiff 
company, and Mr. Counsel appeared for the defendant. 

Mr. RawLtnson said he appeared for the liquidator of the Auto- 
matic Telephone Co., Ltd., 1903, and the question in dispute was as 
to whom certain electrical machinery and plant at the company’s 
works at Greenwich belongedto. The machinery, &c., had been sold 
for £460 and £86, and these were the sums in question. The goods 
in question were claimed by Mrs. Dora Margowski, the wife of Mr. 
Max Margowski, company promoter, &c., under a mortgage deed on 
account of money said to have been advanced by her. He (Mr. 
Rawlinson) represented the liquidator and shareholders of the Auto- 
matic Telephone Co., and the case for the company was that Mrs. 
Margoweki’s claim was an impudent and barefaced fraud, that the 
mortgage wasa fraudulent document, and that it was given for a con- 
sideration, which was non-existent. The company was third of a list 
of companies of which Mr. Margowski was managing director. On 
the eve of the winding-up of the company, he suddenly mortgaged 
to his wife the whole of the property of the company. In fact, 
fraud was alleged at every turn in the history of the company, and 
the present issue had been directed to be tried by Mr. Registrar 
Hood in connection with the winding-up proceedings. 

Mr. Couns&t, interposing, said that anything in the way of a 
charge of fraud had been withdrawn. 

Mr. Rawwinson said if the jary were of that opinion after he 
had laid the facts before them, there would be an end of the case. 
Mr. Max Margowski, he proceeded, was well known as a company 
promoter, and the present company was the issue of two other com- 
panies which had also been wound up. It was formed in 1903 and 
the articles of association were drawn up by Mr. Margowski. There 
was one meeting at which resolutions were properly passed and 
Mr. Margowski was made managing director. Statements were 
made and circulars issued to the shareholders to the effect that the 
company was doing a flourishing business, and that the patents if 
possessed were valid. Later on, in the autumn of 1903, Dr. Sworn, 
who had become connected with Mr. Margowski, as director, became 
dissatisfied and pressed for information. The defendant, however, 
would not give any, and, as a matter of fact, up to that time the 
company had done no business at all. The machinery, which was 
at Greenwich, was all the assets the company had, and Margowski 
concocted a scheme to give his wife a charge on the property. He 
held a meeting of shareholders, at which he reported that a resolu- 
tion approving of his action as managing director was passed. As 
a matter of fsct,the only persons present at that meeting were 
Margoweki and his wife, so that the resolution meant simply 
that Mrs. Margowski had confidence in her husband. That being 
se, the jury would not be astonished at what followed. Mar- 
gowski went tu Germany and saw a patent electric fan. He pur- 
ported to buy the rights in the invention, and on his return he sold 
the rights for the whole world to Mrs. Margowski for £310. Mrs. 
Margoweki could not remember when she paid thaf money. Those 
rights had, in fact, if they ever existed, never been transferred to 
Mrs. Margoweki or anybody else. Then it seemed that Mr. Mar- 
gowski became suddenly struck with the value of the patent fan, 
and he passed a minute of the company purchasing from her half 
her interest in the British rights ifor £950, giving her, until the 
money shculd be paid, a mortgage charge on the whole of the com- 
pany’saszets at Greenwich. The mortgage deed was registered. The 
machinery was sold, and realised the amounts now claimed by the 
liquidators on bebalf of the company, and he asked that the 
mortgage deed be set aside. Of the £4,000 put into the company by 
shareholders, there was nothing left but the assets at Greenwich, 
which the liquidators now claimed. These, he said, had been 
got possession of by fraud by Margoweki and his wife over the sale 
of the patent electric fav, the rights of which had never come into 
the porsession of the company at all. Margowski, he added, had 
drawn nearly all the money belonging to the company from the 
bank, by means of cheques made ont in his name as managing 
director, and there was no doubt the machinery in question was 
bought with the company’s money. 

Mr. E. G. Frstino, retired lieutenant in the Royal Navy, said he 
first met Mr. Max Margowski, who was connected with the 
Honduras Banking Co., in Abchurch Lane, City, in 1899. He acted 
as secre'ary of the plaintiff company, and in the various trans- - 
actions received the instructions of Mr. Margowski. There was 
only one meeting of the company. Dr. Sworn was one of the 
directors. Witness was dismissed, and had to bring a County 
Court action to recover the salary due to him. 

Mr. CHartEs GoRIoK, electrical engineer to the company, said 
the plant at Greenwich, which had been sold under the mortgage 
deed, was bought, for the company, some of it under his advice. 

Some other evidence was called to the effect that the property 
belonged to the company. : 

Mr. Counszx, for the defence, submitted that there was no evi- 
dence to go to the jury either as to the ownership of the plant or 
in support of the charge of fraud, at any rate, against Mrs, 
Margowski. 
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Mr. Max MarcowskI, examined, said he acted as managing director 
of the Automatic Telephone Co. He produced the minutes of the 
board meetings, which he said were regularly entered by the 
secretary. 

On March 9th and 10th Mr. Max Margowski and Mre. Dora 
Margowski, the defendants, were examined and cross-examined at 
great length as to their transactions with the machinery and plant 
of the compsny in the works at Greenwich, and the patent for the 
patent electrical ventilating fan. 

Mrs. MarcowskI said that after she bought the patent rights of 
the invention from her husband, she paid him various sums out of 
her own money for it, amounting in all toabout £310. He after- 
wards wanted to buy it back from her for the same amount, but, 
being a business woman, she declined to do so, especially as she 
believed that she could have sold it on the Continent for £5,000. 
Ultimately, however, her husband told her that the automatic 
telephone was a failure, and that the electrical fan would bea good 
thing for the company, in which she held a large number of pre- 
ference shares, and, therefore, she agreed to sell the rights to the 
company for £950, taking as security a mortgage charge on the 
plant and machinery of the company. These were on premises 
rented from her at Greenwich, and she realised on the mortgage, 
and for rent due. 

In cross-examination she admitted that she had no separate 
banking account from her husband, and that he managed most of 
her affairs and her dealings in stock and shares of which she had 
many. 

Mr. CoantEs Baumer, of Messrs. Charles Bauer, Imrie & Co., the 
City Patent Office, Cannon Street, was called, and said that in his 
opinion the specification of the electrical ventilating fan was good, 
but the ‘motor part was bad. The patent had not been 
anticipated. 

After considerable argument, the jary found for the liquidator to 
the effect that the plant and machinery were the property of the 
company, and judgement was entered for £547 4s. 7d, and costs. 

On the application of plaintiffs’ counsel, his Lordship ordered the 
various documents produced in the case to be impounded. 





A WoREMEN’s CoMPENSATION QUESTION. 

At the Salford County Court last week the British Westinghouse 
Co. sought to vary an agreement under which they are paying 
16s, 6d. a week toa “puncher” named John Wilson, who had to 
have two fingers amputated in August last, as the result of an injury 
received while following his employment at the Trafford Park 
works. The company urged that Wilson was now able to perform 
light work, and stated that they had offered to find suitable employ- 
ment for him. The Judge said it was the duty of workmen to get 
back to work as soon as they could. He adjourned the case until 
May 15th, in order to give the man an opportunity of showing 
whether he was fit for work or not.—Manchester Daily Guardian. 





ACTION AGAINST THE GREAT NORTHERN AND City Ratuway. 
In the King’s Bench Division on the 10th inst , before Mr. Justice 
Lawrance anda special jury, Mrs. Stockton, Mre. Arnold and 
Miss O’Brien, three sisters, recovered £2,000 as compensation for 
structural damage caused to their residence, 20, Highbury Crescent, 
a! ‘ogg construction of the Great Northern and City Railway Co.’s 

ube, 





Oaprmn & SmitH v. Gas Ligut anp CoKE Co. 
Tuis action, which is before Mr. Justice Darling and a special jury 
as we go to press, is a claim against defendants for damages for 
personal injuries sustained through their alleged negligence in per- 
mitting a leakage of gas into telephone boxes, whereby an explosion 
was caused in October, 1903, in Regent Street, London. 








PARLIAMENTARY. 


THE General Committee on Railway and Canal Bills has formed 
the following Bills into groups for consideration by Select Com- 
mittees:—Group 5—Charing Cross, Kuston and Hampstead Rail- 
way; Edgware and Hampstead Railway; Great Northern, Picca- 
dilly and Brompton Railway; and Baker Street and Waterloo 
Railway. Group 6—London County Council Tramways; London 
Southern Tramways; London United Tramways (Extension of 
Time); and Metropolitan Electric Tramwaye. 

Whitechapel and Bow Railway Bill—All opposition has been 
withdrawn from this Bill, and it will accordingly go before the 
Select Committee on Unopposed Bille. 

Blackpool, St. Annes and Lytham Tramways Bill.—The Chairman 
of Committees of the House of Lords reports that the promoters 
do not intend to proceed further with this Bill, the object of which 
was to enable the company to run over certain tramways of the 
Blackpool Corporation. 

Rathmines and Rathgar.—The electrical engineers and contractors 
of Rathmines and Rathgar have withdrawn their opposition to the 
Rathmines and Rathgar Improvement Bill. 

Wigan Tramways.—The Standing Orders Committee of the House 
of Lords has decided that the Wigan Corporation Bill may proceed, 
provided that the clause for the construction of tramways in the 
district of the Aspull U.D.C. be struck out, unless the consent of 
that Council is produced before the Select Committee. 

Wellingborough and District Tramways and Electric Supply Bill.— 
The Standing Orders Committee of the House of Lords on Thursday 
last week decided that the promoters of the above Bill may proceed, 
provided that Tramways 1 and 2 are struck out, unless the consent 
of the Northamptonshire County Council and the Wellingborough 
Rural District Council is proved before the Committee to which it 
will be referred. 


Mexborough and Swinton Tramways Bill.—It is reported that all 
opposition to this Bill has been withdrawn, and accordingly the 
Bill will go before the Unopposed Bill Committee. 

The London Electric Power Schemes.—A Select Committee of the 
House of Lords, consisting of Earl Camperdown (chairman), Earl 
Lytton, Lord Zouche, Lord Aberdare and Lord Estcourt has been 
appointed to consider the following Bills :—Administrative County 
of London and District Electric Power Bill; East London and 
Lower Thames Electric Power Bill; Charing Cross and Strand 
Electricity Supply Corporation; City of London Electric Lighting 
Co.’s Bill; Metropolitan Electric Supply Co. (Acton District) ; 
Metropolitan Electric Supply Co. (various powers); North Metro- 
politan Electric Power Supply; Central Electric Supply; and the 
County of London Electric Supply Co. 

Electrical Equipment of the Metropolitan District Railway.— 
Replying in the Parliamentary papers to a question asked by Mr, 
Atherley Jones as to the electrical equipment of the District Rail- 
way, Mr. Gerald Balfour says that every electrical train, whether of 
seven, four, or three cars will, in addition to the motormen, have 
one or more men who will be thoroughly instructed in the control 
of the motors. The effect of the withdrawal of the motorman’s 
hand from the lever would simply be to cut off the current and 
stop the train, Asa further precaution, if a train passes a signal 
set at danger, it will instantly be stopped through the automatic 
application of the brakes. 

In the House of Commons on March 13th, the following Jills 
were read a second time: Chelsea Electricity Supply Bill; South 
Wales Electrical Power Distribution Co. Bill, and Ulster and 
Connaught Light Railways Bill. 








BUSINESS NOTES. 


Heavy Traction Switch—From Messrs. Cecil Hodges 
and Co., of Balfour House, Finsbury Pavement, EC., we have 
received particulars of a new registered design heavy type traction 
switch, for which they claim many advantages over the usual knife 
switches employed in such situations. The switch, which we 
illustrate below, is designed with a view to obtaining both 





Hopars Heavy Traction Switou. 


mechanical and electrical efficiency. The handle blade is a malleable 
iron casting, suitably ficished. Heavy laminated copper brushes 
are provided, which work in solid copper jaws. The wear on the 
brushes is taken up by spare liners, which can be easily inserted. 
The switch is designed to give a long quick break, and it will be 
noted that a separate bearing, independent of the electrical contacts, 
is provided for the switch-handle. 


Thickflex Cord Grip Lampholder.—Mr. A. Joannidi, 
of Grasmere, near Broughton, Manchester, writes to inform us of 
the fact that the “Thickflex” cord grip lampholder is covered by 
two patents—the porcelain, No. 15,247, and the onter casing and 
cord grip, No. 21,604—of which the writer and another hold the 
letters patent. These lampholders and any further information 
can be obtained from him at the address given. 


Water Coolers.—The North-Eastern Steel Co., Ltd., 
of Middlesbrough, have placed an order with Mr. E. F. Jarvis, of 
the same town, for one of his patent open type “ British” water- 
cooling towers for cooling the tuyere water for their blast furnaces. 
Mr. Jarvis is anxious for it to be known that all his cooling plants 
are entirely manufactured and erected by British workmen. He 
has recently issued a new pamphlet on water cooling, a copy of 
which will be sent to anyone interested. 


Telephone Installation at Leftwich.— With reference 
to the recent contract for electric light at the Leftwich (Northwich) 
Isolation Hospital, we are informed that Messrs. R. J. Nicholson 
and Co., of Manchester, have received an additional order for 4 
complete system of telephones designed by them. 
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New Works.—For the last 44 years Messrs. Everett, 
Edgcumbe & Co. have devoted their energy exclusively to a branch 
of electrical engineering in which this country rightly claims pre- 
eminence, viz., the manufacture of electrical measuring instruments. 
The business was founded in 1900, and after 18 months, expansion 
of business necessitated a move into larger premises in Great 
Saffron Hill. Now, three years later, the growth of the business has 
necessitated another removal to Hendon. The new factory is known as 
the “Collindale Works, Hendon, N.W.,” and will be devoted ex- 
clusively, as heretofore, to the manufacture of electrical measuring, 
testing and controlling instruments. Offices have been taken on 
the first floor of 87, Victoria Street, S.W., where the various instru- 
ments can be seen and examined, and where a member of the firm 
will be in attendance. Mr. G. J. Lemmens has joined the firm, and 
his extensive experience in instrumeut matters will: greatly 
strengthen its position. After the 25th of this month, all communi- 
cations should be addressed either to the works at Hendon or to 87, 
Victoria Street, 8.W. 


Vor Sale.—Messrs. P. Huddleston & Co. will, on March 
23rd, offer for sale by auction an electrical installation (gas engines 
and dynamos, motors, switchboards, lamps, &c.) at Blackfriars Ro:d, 
S.E, Some particulars are given among our advertisements to-day. 


High Voltage Distributing Faseboard.—We illustrate 
herewith (fig. 1) a new form of high voltage distributing fuseboard, 
of which Mr. D, Martin, Birmingham, is the patentee, and which is 
being manufactured by the Electrical Trades Supply, Ltd, 
Britannia Works, Great Charles Street, Birmingham. All the live 





Fia. 1. 


metal parts are entirely isolated by porcelain division walls, allow- 
ing the contacts to be brought closer together, and thus reducing the 
overall dimensions of the fuseboards by about 50 per cent., com- 
pared with the present established practice. While the contacts 
are brought close together, the length of the fuse wire is 34 in., and it 




















Fig. 2. Fig. 3. 


lies in a deep recess which effectually prevents arcing between 
adjacent fuses, but allows of their inspection without opening the 
case or removing the bridge pieces (figs. 2 and 3). The complete 
isolation of the contacts is claimed as a special feature of these 
boards, which are enclosed in polished teak or cast-iron cases, pro- 
vided with hinged glass doors. 


Kriéger Electric Automobiles.—The Kriéger Electric 
Co., which is a joint stock public company, with a capital of £80,000, 
fully paid up, made a net profit of £12,000 during 1904, and the 
shareholders have just held an extraordinary general meeting, at 
which it was agreed to increase the capital of the company to 
£120,000, in order to cope with the largely increasing business of 
the company. The company, by reason of the expiration of a 
former contract, is now about to open up business in Germany, and 
bas arranged to manufacture itsown electric motors. According to 
the Financial Times “ it will go in especially for the manufacture 
of small electric motors, now largely in demand in the Navy, and 
for electric traction on railways. Hitherto these motors have been 
exclusively manufactured outside of France.” 


Imports of Foreign Electrical Machinery.—A _ note- 
worthy diminution is taking place in the importation of foreign 
electrical machinery into this country, and it is discernible in the 
returns which have just been issued. During February such imports 
amounted to only £31,396, bringing up the total for the first two 
months of the year to £78,324, which contrasts with £95,904 in the 
corresponding period of last year, and £127,801 in the first two 
months of 1903, 


Granger’s Expansion Steam Trap.—This is a trap 
which acts by the direct expansion of the steam tube which carries 
the discharge valve. The restraining rod ¢ in the figure, is 
simply a fulcrum rod of Invar nickel-steel, sliding freely 
through H, and serves a3 a fulcrum to the end of the lever at B. 
This lever multiplies the expansion of the steam tube by four, and 
opens or closes the valve v according as the tube is cold or hot. 
The valve v is partly balanced by the spring s, and opens without 
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much stresson the fulcrum rod. The wheel w serves to rotate the valve 
to free it of any deposit. The spring F allows of the trap being set 
in action by a push on the hand wheel. The trap is claimed to be 
equally efficient at all pressures, and it is also claimed not to dribble, 
but to discharge in puffs. Rough adjustment is possible by the nut 
flanges at a, and fine adjustment by the nut xz. If properly 
adjusted and just blown off it should at once blow again if the tube 
is chilled with a wine glassfal of cold water poured along it. For 
high-pressure work, the traps are made of phosphor bronze, which 
has a coefficient of expansion alwost the same as that of brass. 
The trap is made by Mr. W. A. Granger, of Eaton Park Road, 
Palmer’s Green. 


Ferranti, Limited.— Under the scheme of reconstruction 
the new company was incorporated on the 27th ult., and will, asand 
from March 1st, proceed to carry on the business as hitherto carried 
on by Messrs. A. W. Tait & Arthur Whittaker as receivers and 
managers. All accounts owing will be remitted in due course by 
the company, who will now issue all orders for goods required. 


Trade Announcements.—Messrs. Harris, Lee & Co., of 
165, Queen Victoria Street, E.C., and Johannesburg, inform us that 
for the more convenient working of their business they have con- 
verted it into a limited company under the style of ‘“‘ Harris, Lee 
and Co., Ltd.,” registered under the Companies’ Acts of the Trans- 
vaal. The management will be as heretofore, the partners having 
become directors of the new company, and holding the bulk of the 
interest. The company holds, amongst others, the sole agencies for 
South Africa for Messrs. Crompton & Co., Ltd., the St. Helens 
Cable Co., Ltd., Perfecta Seamless Steel Tube Co., Ltd., Electric 
and Ordnance Accessories Co., Ltd., Evershed & Vignoles, Ltd., 
C. J. Thursfield & Co., Zurich Incandescence Lamp Co., Gilbert Arc 
Lamp Co., and the Bastian Meter Co., Ltd. 

The Rhodes Electrical Manufacturing Co., Ltd., announce that 
Mr. P. A. Paris is now their sole representative for Manchester, 
including the counties of Cheshire and Lancashire, for the sale of 
their direct and alternating current motors. His address tem- 
porarily is at 42, Yarburgh Street, Alexandra Park, Manchester. 
This appointment is consequent upon the company’s increased 
business in the district. 

Messrs. 8. N. Wolff & Co., manufacturers of eléctrical goods, of 
Wevelinghoven, announce that from April 1st their offices will be 
removed to Beuel-Bonn, on the Rhine. 

Owing’ to increased business, the Electrical Engineering and 
Maintenance Co. have removed from 5, Eastcheap, to 49, Lime 
Street, E.C., and all letters should be sent there on and after 20th 
inst. 

Messrs. Vicarey & Co., of 91, Foregate Street, Stafford, who have 
for the past two years been laying themselves out as experts on 
storage batteries, are now prepared to undertake the general super- 
vision of batteries, including analyses of acids, water, &c. Messrs. 
Vicarey are issuing a pamphlet giving full particulars of the ground 
they cover, with scale of fees, &c. 


Dissolutions and Liquidations—A meeting of the 
Porcelain Electrical Fittings Co. is to be held at Hanley on April 
20th to hear a report of the winding up by the liquidator (Mr. T. W. 
Hayes). 

Mr. James Todd, the liquidator in re Peter Pilkington, Ltd., 
announces that he has, with the unanimous approval of the 
Mommittee of Inspection, entered into a provisional contract 
for the sale of the company’s assets. This contract came before the 
Court for approval the otherday. Under the contract the creditors’ 
claims are dealt with by the payment of a cash dividend of 10s. in 
the £, and the issue of preference shares in a new company to be 
formed for the remaining 10s. inthe £. Upon the matter coming 
before the Court, it was suggested that it would be necessary for 
the individual creditors to unanimously accept the terms offered, 
owing to part of the consideration, including the issue of shares. 
A meeting of creditors was, therefore, to be held at Preston 
yesterday. Under the contract entered into, no costs of the 
liquidation will fall upon the ereditors, the whole of such costs 
being provided for under the agreement for sale. 

A petition by a creditor for winding up the Acetylene Gas and 
Electric Smelting Co., Ltd., is to come before the Courts on 
March 21st. 
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The British Electric Separating Co., Ltd., is winding up volun- 
tarily with Mr. J. F. Harvey, of 3—5, Goat Street, Swansea, as 
liquidator. Creditors must send notes of claims, &c., to Mr. Harvey 
by April 24th. There is a further notice in the same issue of the 
London Gazette, in which these facts are announced, to the effect 
that a meeting of the company is to be held at 17, Wind Street, 
Swansea, on April 13th, to hear an account of the winding up from 
the liquidator, Mr. R. Phillips Pike. 


Book Notices.—‘ Journal of the Institution of Elec- 
trical Engineers.” No. 170. Vol. 34, Part I. February, 1905. 
London: E. & F. N. Spon, Ltd. 5s. 

“British Standard Specifications for Structural Steel for Marine 
Boilers.” Report by the Engineering Standards Committee. 
London: Crosby Lockwood & Son, or the Committee. 2s. 6d. net. 

“8team Turbines; with an Appendix on Gas Turbines and the 
Fature of Heat Engines.” By Dr. A. Stodola. Translated from 
the German by Dr. Louis C. Loewenstein. London: Archibald 
Constable & Co. New York: D. Van Nostrand Co. 21s. net. 

“Fire Tests on Glats.” ‘‘ Red Book” of the Committee, No. 91: 
t Blectro-Glazed Casements by the British Luxfer Prism Syndicate, 
Ltd, London.” London: The British Fire Prevention Committee. 
2s 6d. 

“ Radium, and All About It.” By 8. R. Bottone. Second edition. 
London: Whittaker & Co, 1s. net. 

“Constitution and List cf Members of the American Society of 
Civil Engineers.” February, 1905. New York: By the Society. 

“ West Australian Mining Industry.” Issued as a special edition 
of the Australian Mining Standard. Obtainable in London from 
the Agent Gereral for Western Australia. 5s. 

“German Technical Wcrds and Pbrases: An English-German 
and German-English Dictionary.” By C. A. Thimm and W. von 
Knoblauch. London: E. Marlborough & Co. 2s. 6d. and 3s. 6d. 


Germany.—A company has just been formed in Berlin 
with a capital of £50,000, to be known as Die Electro-Stell Gesell- 
schaft, to acquire ani develop the German rights in the Heroult 
precess for the electrical production of iron and steel. 


Catalogues, Lists, &c.—The British Exectrric Plant 
Co., Lrp, Suffolk House, E.C., have sent us a picture card illus- 
trating one of their generating sets suitable for ship-lighting, 
&c., of which they make a speciality. 

Messrs. Jonnson & Puinties, Old Charlton, Kent, have issued a 
new price list of their electric cables and wires, a copy of which we 
have received. The necessity for this new list is stated to be owirg 
to the advances in the prices of electrolytic copper and pure Para 
rubber. 

A leaflet has come to hand from Mesers. Reavett & Co., Lrp., 
Ranelagh Works, Ipswich, which illustrates and describes their 
fixed and portable duplex motor-driven air compressors, which 
they manufacture specially for work in electricity stations. These 
have a capacity of 18 cb. ft. of free air per minute, and are driven 
by semi-enclosed motors of from 14 to 2 u.p. The machine is 
designed for delivery pressures up to 30 lb. per sq. in., and the 
motors with etartere, if desired, are supplied to suit any voltage. 

Messgs. E. Goosrns, Porr & Co., Hythe Road, Willesden Jurc- 
tion, N.W., have sent us a small price list of their ‘' Pope” 
incandescent electric lamps. 

We have received from Mzssrs. J. H. Hormes & Co., Portland 
Road, Newcastle-on-Tyne, a brochure illustrating and describing 
the ‘“ Holmes-Clatworthy ” system of driving newspaper printing 
machines. At the present time there are over 100 equipments at 
work or on order, aggregating over 3,000 H P., and in London news- 
paper offices alone there are 46 ¢quipmente, which testifies to the 
popularity of the system. 

Messrs. MicHakt Pat &Co., Parliament Mansions, Westminster, 
S.W., have cent us a pamphlet relating to the “ Hult” rotary steam 
engine, for which they act as sole agents. 

Messzs. Witzans & Rosrnson, Lrp., Victoria Worke, Rugby, 
have sent us a pamphlet entitled “The Economy of the Willans 
Engine.” In it are given particulars of steam trials at Poplar and 
Blackburn electricity works, and at a cotton mill and a paper mill; 
also of a test with a Willans single-acting engine with varying 
degrees of superheat. 

We have received from Messrs. Grrret & Lanes, Vulcan Works, 
72a, St. Thomas’s Street, S.E., a copy of their new catalogue of 
Ward-Leonard field rheostats, motor starters and circuit breakers, 
which has been considerably extended in scope. In addition to the 
well-known patternr, the following new apparatus is included :— 
High resistance field rheostats for variable speed motors, solenoid 
controlled motor starters, automatic pressure regulators, lift con- 
trollers, and motor starting panels of various types. 

The Epison anp Swan Unitzep Exxcraic Licur Co, Lrp,, 
Ediswan Buildings, Queen Street, E.C., have sent us copies of 
leaflets, just issued, illuetrating and pricing their new fancy glass 
shades and globes; terminal type high-voltage fureboards; and 
their button ewitcb, with an adaptor, giving a tingle cord pull 
for both on and off positions. 

From the British WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., Lrp., Norfolk Street, W.C., and Manchester, a set of the com- 
pany’s catalogues, contained in a neat cloth-covered file, have come 
to hand, which deal in some detail with their apparatus, The 
relays described in Sec. 1 have been designed to meet practically 
all conditions of both ac. and po. working. Integrating watt- 
meters are dealt with in Secs.5 and 6; Sec. 15 is devoted to oil 
switches and circuit breakers for use with pressures up to 33,000 
volts, several types being shown. Sec. 16 covers p.c. shunt and 
compound-wound motor starting rheostats. 

We have received from the Execrricat Co., Lrp., Charing Oross 





Road, W.C., a new price list of electric I'ghting wires and cables, a 
pamphlet describing their ampere-hour motor meter’, and shects 
relating to Nernst lamps, types B and D, and toa double tariff meter, 
which, with a cyclometer counter to werk with same, is claimed to 
render a mistaken reading impossible. 

The Electric & Ordnance Accrsscries Co, Ltd., have a new 
telephone catal: cue, of 112 pages, at present in the printers’ hands, 
This will be ready for dis'ritution in the course of 3 or 4 wecks, 
Copies will be sent to any persons in the trade who make 
application. 


New Johnson-Lundell “Perfected” Motor.—\Ve 
are informed that the Johnson-Lundell Electric Traction Co., Ltd, 
have now completed their works at Southall, Middlesex, and are 
putting on the market a new type of motor, specially designed for 
vse in the direct driving of machines of all kinds, from tramcars 
and railway coaches to pumps and machine tools. Particular atten- 
tion has been given to the question of speed regulation, to facilitate 
the individual driving of machines. The dimensions and weight h:\e 
been reduced by the use of Jaminated field magnets carried ina 
frame of novel design. Asregardsspeed regulation, three classes of 
motor are made: ordinary variable speed series type; standard 
single-speed shunt type; and a new standard shunt motor having the 
speed variable in the ratio of 3 to 1 by field regulation alone, which 
the company designate as a “ multiple-speed” motor, on the ground 
that it is not a ‘“‘ variable-speed” machine. The last-named point 
is purely a matter of definition, and apparently the company’s 
definition of the meaning of variable speed is a peculiar one, 
A new brush is tsed on these motors, in which the functions 
of collecting and commutating the current are separated, the 
brush consisting of two independent eections, one of hard 
and the other of soft carbon, of which the latter leads; 
it is claimed that superior.commutation and reduced wear 
of commutator and brushes are thus obtained. Numerous 
other improvements have been introduced into the design of the 
motor, and we hope at an early opportunity to give further details 
of its construction. In the meantime, we congratulate the com- 
pany on the inauguration of their works, which we hope will always 
be kept busy. 








LIGHTING AND POWER NOTES. 


Aldrington.— The Hove T.C. has issued a notice 
that it will shortly be prepared to supply energy for I’ghting, 
motive power, &c., to the district at the following scale of charges: 
—7d. per unit for so much of the supply during each half-year as 
shall be equivalent to the use of 1824 hours of the meximum 
demand, and 4d. afterwards. 


Ashton-under-Lyne.—The Board of Guardians cf the 
Ashton Union has been considering the advisability of installing 
ifs own generating plant for the electric lighting of the new 
Workhouse Infirmary and Nurses’ Home, and has requested Dr. 
W. G. Rhodes, of Manchester, to report.upon the question. 


Barking.—Last week a L.G.B. inquiry was held into the 
application of the U.D.C. for sanction to borrow £3,500 for electric 
light extensions, which include a new boiler, pumps, steam gene- 
rator, switch gear and travelling crane. 


Birkenhead,—At a recent meeting, the Tramways Com- 
mittee passed a resolution that no part of the cost of lighting tne 
lamps on the centre tramway poles should be charged to the tramweys 
undertaking. ‘his gave rise to discussion at ths last meeting of the 

An amendment that the resolution be not confirmed was 
moved, but the matter was referred back to the Tramways Cou- 
mittee. The Watch Committee, as the lighting authority, is 
obtaining benefit from the present arrangement, and pays nothirg 
for the privilege of using the poles. 


Bradford.—The Finance and General Purposes Com- 
mittee has avandoned the idea of calling in an expert to advise on 
matters connected with the electricity works. 


Bromley (Kent).—The T.C. has decided to take no 
steps at the present time to exercise the right to resume possession 
of the electric light undertaking. The optional time expires on 
September 2nd next, and the Council bas the option to purchase st 
the end of every seven years. : 


Burnley.—The T.C. has been recommended to reduce 
the charges for energy as under:—Lighting, from 4d. per unit to 
34d. ; motive power and heating, from 3d. for the first hour, to 12d. 
and 1d. afterwards; public lighting, from 3d. to 14d.; tramways, 
from 14d. to 1°45d. In spite of these reductions, it is estimated 
that the profits of the undertaking will be about £4,000 next year. 


Camborne.—Messrs. Edmundson’s travelling electric: 
exhibition, under the auspices of the Urban Electricity Supply ©°., 
was opened at Oarn Brea last week. The total proceeds were to be 
handed over to the Miners’ Hospital. 


Cannock.—The U.D.C. has decided to take steps to 
secure the insertion of a clause in the Shropshire and Worcestersbire 
Electric Lighting Bill, in order to safeguard its interests in respect 
to the lighting of the district by electricity. 
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Cheltenham.—lIn pursuance of a resolution passed last 
November, to endeavour to reduce the coat of production of electrical 
energy, the Lighting Committee has instructed the borough elec- 
trical engineer to prepare and submit fall particulars as to those 
employed in the electrical department, the duties of each, and his 
salary OF wages. 


Ceylon.—The Ceylon Budget for 1905 contains the 
following votes for electric fans and lights in various Government 
offices '—Registrar-General’s office, Rs.1,345; Public Works depart- 
ment,. Rs.805; Sarveyor-General’s office, R3.715; Administration 
Block, General Hospital, Rs.5,313; audit office, Rs.1,078; Royal 
College, Rs.340; and General Post Office, Rs.3,000. 


Continental Notes—Grrmany.— The municipal 
authorities of Forst (Lausitz) have voted the expenditure of a sum 
of £27,500 for the establishment of an electricity works in the 
town. 

Iraty.—A concession has been granted, fora plant to be put down 
to utilise the water power of the River Degano at Rio 8. Michele, 
for generating electrical energy for the operation of the projected 
railway from Piano Fortis to Villasantina. 


Dalkeith,—-The electric lighting of Dalkeith was com- 
menced on the 11th inst. In all, 27 arc lamps have been provided. 
The generating station is in Croft Street, and the supply of 
electricity is by a low pressure direct current three-wire 
system. Messrs. Compton & Co. are to charge the Dalkeith Town 
Council 3d, per unit for lighting, though they have entered into a 
lower-priced contract with the Municipality for the energy for 
pumping at Bridgend. The price to consumers is 6d. per unit for 
lighting and 3d. per unit for power, with reductions to large con- 
sumers, 


Enniscorthy Asylum.—The final inspection of the 
electrical installation took place recently. The lighting of 
the buildings is arranged in 14 different sections, and in case 
of fire or accident, only one of these could be affected. An electric 
fire pump is also installed. The buildings are wired for 780 lights, 
which take 40 H.P., an extra 26 H.P. being required for pumping and 
power. 


Glasgow.—The Corporation electricity department has 
issued new wiring rules, the principal alteration is that dealing 
with the bonding and earthing of metal-sheathed conductors and 
metal tubes and conduits. The T.C. now most distinctly insists that 
all metal tubes into which insulated electric wires are pulled must 
be connected together by means of properly screwed sleeves or 
couplings, or securely soldered together so as to form a permanently 
continuous conductor from end to end of the system. In addition, 
where iron pipes are used for protecting insulated electric con- 
ductors, it is necessary always to keep these iron pipes clear of gas 
pipes by means of a distance piece, and special attention is drawn 
to the fact that this distance piece must always be fixed securely in 
position, There is a slight addition to the rule concerning the 
insulation of paper and jute-covered cables, and the undue use of 
flexible on installations is discouraged. Bare terminals on motors 
and accessories connected therewith are also prohibited. 


_ Gorleston.—On March 7th, a cable was laid across the 
river, connecting Yarmouth and Gorleston, for electric lighting, 
power and traction purposes. 


Gravesend,—A loan of £4,814 for mains extensions has 
been applied for by the T.C. 


Higham Ferrers.—The T.C. has received from the 
B, of T. an intimation that a private company is applying for a 
prov. order for H.L. in the district, the promoters having asked the 
board to dispense with the Council’s consent. 


tadia,—CaLoutra.—The local electricity supply com- 
pany has just revised its tariff by the introduction of rebates. 
Nominally, the charges for lighting stand as before, at 8 anoas per 
unit, as against 4 annas for power. By paying in cash within 15 
days of the posting of the bill to the consumer, a rebate of 1 anna 
per unit, off the lighting rate only, will be granted. Subject to bills 
being paid within the period mentioned, additional will accrue on 
the aggregate consumption for the year. No rebate is granted to 
lighting consumers of under 15,800 units; over this amount the 
rebate is 24 per cent., increasing until 130,000 units are consumed, 
when the rebates will amount to 474 percent. For power users, the 
scale of rebates begins at 3,000 units, which secure a rebate of 1 per 
cent., which increases until 100,000 units are consumed, when the 
rebate is 50 per cent. 

Lanorg.—A new erecting shop, to be electrically driven, is to be 
put in hand at once for the use of the North-Western Railway. 

Bompay.—OConsiderable progress has been made by the Brush 
Co. with the installation of the electric light for the town. The 
licence for carrying on the work has been approved by the muni- 
cipality and the local Government, but until the Indian Govern- 
ment sanction is obtained further operations are suspended ; it is 
expected, however, that the supply will be available at the end of 
this month. The number of applicants for supply to date is about 
sufficient to load up the present plant. The company make no 
charge for connecting premises if the total length of service main 
does not exceed 60 ft.; in cases where more that 60 ft. of service 
line is required the licensees lay free of charge, such length not 
exceeding 100 ft. as is required to be laid outside the.consumer’s 


- 


premises, but excess over this must be paid for. The company 
reserves the right to fix the position of entry of the supply cable. 

BanGcaLore.—The works for the installation of electric lighting 
in the Cantonment and City are in progress. Three substantially 
built structures, to be used as transformer stations, have been already 
constructed—one near the Mayo Hall on the South Parade, one near 
the Victoria Hospital, and the other near the goods shed of the 
Madras Railway. The wrought-iron posts for conveying the trans- 
mission lines are being fixed. The power from the Cauvery Falls 
will ba switched over from the main line to the Bangalore con- 
nection, from the transformer house at Kankinhalla, a distance of 
18 miles from Bangalore. The transformer housesin Bangalore will 
be in charge of superintendents at Rs. 300 each. Two native 
gentlemen who have been sent to America by the Mysore Govera- 
ment to be trained as electric operators, are expected to complete 
their course and return in April next, when they are likely to be 
appointed assuperintendents. The whole of the machinery has not 
yet.arrived, but the installation is expected to be in working order 
some time in June next. 


King’s Lynn.—lIn order to encourage the use of electri- 
city, the charge for heating and cooking purposes has been reduced 
to 14d. per unit, with 1s. per quarter meter rent. 


London.—CamuERWELL.—The accounts of the County 
of London Electric Supply Co., Ltd. for the year ending December 
3lst, were reported on by the B.C. Finance Committee recently ; 
the Committee is still dissatisfied, because it cannot compel 
the company to show independent allocation of the latter’s 
expenditure relating to the borough. The L.C.C. support the 
B.C. in its endeavours to obtain “redress” in this matter, but the 
B. of T. state that it cannot see its way to grant the request of the 
Council. The Finance Committee has, however, just passed the 
following resolution :—‘' That the company be requested to show in 
its statement of accounts, a separate allocation so far as this borough 
is concerned, and that the B. of T. direct that this information shall 
be furnished. 

Sr. Pancras.—Two small balancing stations for the purpose of 
maintaining the pressure of supply in the West Hill and Maldon 
Road districts are to be provided. The estimated cost of furnishing 
the balancers with switchboards and all connections is £350 each. 

SouTrHwakK.—A letter to the B.C. from the secretary of the 
County of London Electric Supply Co., offering to supply energy 
at 2d. per unit for public lighting, has been referred for considera- 
tion to the General Parposes Committee. 

ManyYLEBoNE.—On 14th inst. the borough accountant reported 
that an account of the Metropolitan Electric Supply Co. for capital 
expenditure during December last, amounting to £3,208 14s. 6d., 
had been received. He recommended a payment on account of 
£2,800, leaving a balance of £408 odd to be dealt with subsequently. 
He drew attention to the fact that the company had for the first 
time brought into account acharge forsupplying and fixing maximum 
demand indicators during the past year amounting to £395. He 
believed this expenditure could be successfully objected to. With 
regard to the November expenditure, a sum of £500 should also be 
withheld. Mr. Wright advised this, and it was necessary also that 
the price of the meters here should be considered. The E.L. 
Committee approved these recommendations. 

Wootwicu.—The B.C. has resolved to expend £1,598 on the 
erection of 49 additional public electric lamps. 


Loughborough.—As an experiment, the T.C. has been 
recommended to light the Market Place by electricity. 

The Corporation has decided to supply motors, &c:, on the hire- 
purchase system. 


Luton.—The T.C. has applied to the L.G.B. for a loan 
of £5,000 for the provision of additional plant at the generating 
station. 


Macclesfield.—Another deputation from the T.C. waited 
upon the B, of T. on March 7th, relative to the extension of the 
prov. order for electric lighting. At the same time Messrs. Foote 
and Milne, Ltd., who bave asked for the revocation of the order, 
attended to explain the grounds fortheir request. The proceedings 
were private, but the Council hopes to receive an extension of a few 
months to prove its bond fides in the matter. 


Montreal:—The Yorkshire Daily Post correspondent 
says an English syndicate has secured control of the Montreal 
Power and Light Co., which has a practical monopoly of the elec- 
trical power supply of Montreal. The Englishmen completed 
yesterday the purchase of 20,000 shares of the Corporation stock, 
which gives them a majority holding. The deal is one of the largest 
of its kind that has occurred in Canada for a considerable period. 


Newport (Mon.).—On the recommendation of the 
borough electrical engineer, the Electricity and Tramways Com- 
mittee has resolved to obtain sanction from the L.G.B. to borrow 
a sum to cover the cost, about £2,500, of extending the condensing 
plant at the electricity works, and a further sum for mains exten- 
sions, &c. 


Ormesby.—The U.D.C. on March 9th received from the 
Cargo Fleet Iron Co, Ltd, an offer to supply energy in bulk 
at 1d. per unit, and a Committee was appointed to consider the 
offer. é 

Ossett,—The T.C. on Monday decided to have plans and 


estimates prepared for the erection of an E.L, and power atation in 
connection with the refuse destructor. 
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Penarth,—The Council recently considered a report 
presented by the surveyor in respect to the lighting of portions of 
the town with gas or electricity. A tabulated statement was in 
favour of Welsbach lights. It was decided to adopt this 
system, andcall on the Penarth Electric Lighting Co. to remove 
its standards. 


Port Elizabeth (C.C.).—We understand that a private 
Bill is to be introduced into the Cape Parliament during the 
ensuing session, to authorise the T.C. to construct the necessary 
works for the supply of electrical energy for lighting and power 
purposes. 


Redditch.—The U.D.C. has decided not to accede to a 
petition from local manufacturers, asking that small users of energy 
for motive purposes should be supplied at the same price as the 
large users, viz., 1d. per unit, instead of 2d. per unit as at present. 


Shrewsbury.—The T.C. on Monday sanctioned an 
expenditure of £5,295 for extending the electricity works. 

If necessary, the Bill of the Shropshire and Worcestershire 
Electric Power Co. will be opposed. 


South America.—The directors of the Bahia Blanca 
N.W. Railway have been granted permission by the shareholders, to 
put down an electric power plant at Bahia Blanca for their own use. 
The public may also eventually be supplied with energy. 

The Municipality has informed the Buenos Ayres Electric Tram- 
way Co. that if it does not comply within a certain period, with the 
terms of its concession as regards the free lighting of certain streets, 
fines will be imposed.—Review of the River Plate. 


Southampton.—The T.C., at its meeting on Wednesday 
last week, approved of the recommendation of the Electricity 
Committee to reduce the price of electricity for lighting purposes 
from 44d. to 4d. per unit. Further, to encourage the use of lighting 
in cellars and back premises, excluding window and outside lighting, 
a special low rate of 3d. per unit is offered by separate meter. The 
price for energy to the Tramways Department, for the ensuing year, 
is to be 2d. per unit. It may be noted that the Electricity Com- 
mittee supply and maintain all the tramway feeders up to the 
section boxes for this inclusive price. Anamendment that the price 
of energy for the tramways should be 1jd. instead of 2d. was 
rejected, only seven voting for it, and 41 against it. 

The price of energy for traction purposes may seem somewhat 
high as compared with other towns, but Mr. Street, the borough 
electrical engineer, evidently does not intend that the Tramways 
Department shall be exploited at the expense of the lighting con- 
sumer. 


Sunderland.— The Town Council, on the recom- 
mendation of the Electricity and Lighting Committee, has decided to 
reduce the price of energy supplied to the Tramways Department as 
from April 1st next, from 1jd. to 13d. per unit, and from the same 
date the price to lighting consumers will be reduced from 5d. to 
43d. per unit, with discounts, on the flat rate, and on the maximum 
demand from 5d. and 24d. to 44d. and 24d. per unit, it offers an 
alternative price to small long-hour motor consumers of 24d. for one 
hour per diem during summer and the first two hours during winter, 
and 13d. for all energy consumed thereafter. It was stated that these 
reductions were the first benefit the town would derive from the 
policy of the Committee in providing energy for the shipyards. 
There was a very large increase in units sold, which it is expected 
during the next year will total over 5,000,000, and it was owing 
to the reduced average standing charges that the Committee was 
now able to give consumers the benefit. 


Swindon.—The T.C. has reduced the price of energy as 
follows :—Lighting, flat rate, from 5d. per unit to 4d.; maximum 
demand system, capital charge to be reduced from £7 10s. to £6 
per Kw.; power, from 24d. per unit to 2d, the Council reserving 
the right to charge 4d. per unit for energy used between 5 p.m. 
and 10 p.m. in the winter months; street lighting, 25 per cent. 
larger lamps to be fixed at the present charges; arc lamps reduced 
from £17 10s. per annum to £16 10s,; meter rents, consumers to be 
allowed one meter free of charge for the equivalent of every 180 
lamps connected for lighting or power ; energy for tramways reduced 
from 24d. to 2d. per unit. 

The Council has also decided to ‘let out on hire and hire-purchase 
motors and apparatus cannected therewith, and arc lamps. 


Swinton and Pendlebury.—The U.D.C. has decided 
to apply for a loan of £7,683 for the electricity undertaking, 


Whitby.—The U.D.C. has arranged with the General 


Electric Co. for a supply of motors for sale on the hire-purchase 
system. 


Whitwood.—In the prov. order for E.L. applied for by 
the U.D.C., the B. of T. has inserted a clause authorising the Council 
to take energy in bulk from the Yorkshire Electric Power Co. 








Hungary,—A service of electrical omnibuses, taking their 
energy from an overhead conductor, has recently been established 
between Pograd and Tatrafured, Hungary, 


TRAMWAY AND RAILWAY NOTES. 


Aberavon.—The B. of T. has appointed Lieut.-Col. £. 
Druitt, R.E., to hold an inquiry on March 15th with respect to the 
Tramway Provisional Order, for the purpose of determining whether 
the consent of the Glamorgan County Council ought to be dispensed 
with and the provisional order made. The Corporation has resolved 


‘to support the amended scheme. 


Beckenham.—Our local correspondent writes :—‘ The 
B.E.T. Co. has had to fight some hard battles with local authorities, 
but for a short length of line the contest at Beckenham has given it 
more trouble probably than has any other ‘extension’ which it 
has endeavoured to tackle. Four years ago the company turned 
its attention to this neighbourhood, and proposed an extension 
which would join up the Croydon line at South Norwood, and 
would run through Penge and Beckenham to Bromley. The Urban 
District Councils in these districts combined to oppose the scheme, 
but the Bromley portion of the line was abruptly abandoned, and 
Penge backed out from the joint opposition and made terms with 
theenemy. Beckenham still opposed, and so strong was the oppo- 
sition that the company had to withdraw that portion of the line 
from its Bill while it was inthe Committee stage; but the follow- 
ing year saw ancther Bill promoted to take in Beckenham, and in 
order to keep out the company, the Council decided to promote a 
Bill for its own tramways. The company still negotiated with the 
Council, and, as a result, the latter at length came to an 
arrangement by which, at the expense of the company, it 
was to be allowed to take its Bill through Parliament, a 
measure asking for many additional privileges in connection with 
local government which kad nothing at all to do with trams, and 
to subsequently lay an electric tramway and lease it to the com- 
pany for a period of 30 years. This line ran only half-way through 
Beckenham (1% miles), and during the-30 years the company was to 
pay to the Beckenham Council a sum of not less than £68,000 ; this 
included rent of the line and costly widenings in the Beckenham 
High Street. Amongst other things, the company was to give the 
Council the option to supply current for the Beckenham and also 
the Penge trams, and was to hand over the concern at the end of 
the 30 years in good working order, and was also to give special 
terms for any extension which the Beckenham Council was at 
liberty to oppose. So good were the terms that the Council mis- 
trusted its own deal, and insisted upon the soundest security for 
the due carrying out of the agreement. The negotiations on this 
matter were unduly prolonged, and the company made no secret of 
the fact that it would like to get out of its agreement, giving 
as its reason that the Council was not unanimous on the question, 
and that endangered the successful working of the scheme. 
Suddenly the Council discovered that these negotiations had been 
prolonged to an extent that made it doubtful whether it could 
complete the tramway in the time agreed upon; bet the company 
gave as security £10,000 worth of second debenture stock, which 
was deposited, and then suggested a conference to consider the 
whole question. In the terms of the agreement, the company had 
the right to propose certain modifications of the scheme, and it was 
the delay in the submission of these modifications of which the 
Council complained. A round table conference was held with the 
directors of the company afew weeks ago, and (presumably as the 
result of this) the Beckenham Council now proposes to tear up the 
whole agreement, and to surrender the fine bargain it has made. 
The excuse given is that motor-’buses are a more up-to-date form of 
locomotion, but it is plain that this is not the real reason, and it is 
believed that the real cause for the action of the Council is that 
certain engineering difficulties have been ‘discovered,’ and the 
Council will not be able to complete the line without fighting the 
company in the law courts, and a sum of £50,000 is given as the 
estimated cost of such litigation. The iBeckenham Council has 
won every trick in the game up till now, but it looks as though the 
luck has entirely changed. The matter is now in abeyance for the 
ratepayers to express an opinion.” 


Belfast.—The strike among the labourers employed on 
the reconstruction of the tramways has been settled. 


Blackpool, — The question which was to have becn 
referred to Parliament, of running powers over the Blackpool 
borough tramways, required by the Blackpool, St. Anne’s and 
Lytham Tramways Co., has been settled by ‘agreement. Running 
powers will be granted, on terme. Notice has consequently 
been given for the withdrawal of the Bill now before 
Parliament. 


Caledonian Railway Co,—At the half-yearly meeting 
of the shareholders of the above company, held in Glasgow on the 
14th inst., the chairman, in referring to the decreased passenger 
revenue, said that the loss was largely attributable to the extension 
of the Glasgow tramway system beyond the bounds of the city. He 
held that this was not a legitimate form of municipal enterprise 
Apart from the fact that the Corporation was utilising the credit of 
the city (in which the company was the largest ratepayer) for the 
purpose of competing with the undertaking for the conveyance of 
passengers. The effect of these tramway extensions was that the 
Corporation was offering inducements to the population of Glasgow 
to reside outside the bounds of the city, thereby reducing the assess- 
able value of the city, and increasing the ever-growing burden of 
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taxation on those whose works and property remained within the 
city. If this policy were persevered in, it was likely to result in a 
serious injury to the tramway service within the legitimate area of 
operations. 


Darlaston.—A letter has been received by the U.D.C. 
from the Board of Trade intimating that the licence for the use of 
the overhead system of electric traction on the tramways of the 
South Staffordshire (Lessee) Co. has been renewed for 12 months. 
lt was also intimated in the same letter that the secretary of that 
sompany has expressed full appreciation of complaints made by the 
Council, and, therefore, the estimates are being prepared for the 
renewal both of the track and equipment. 


Dartford.—It is said that the U.D.C. has arranged a 
joan of £93,000 for the construction of tramways linking the town 
with London, 17 miles distant. 


Electric Railways.—In the Commons on Tuesday, 
Mr. Weir asked the Secretary to the Board of Trade whether, 
having regard to the fact that the North-Hastern Railway Co. had 
electrified a portion of their system without obtaining specific 
statutory powers, he proposed to notify other railway companies in 
the United Kingdom of the irregularity of such a course. Mr. 
Bonar Law in reply, said that the Board of Trade was not prepared 
to say that the North-Eastern Co. had been guilty of any 
irregularity, and it saw no necessity, therefore, to call the attention 
of the companies generally to the course adopted by that railway. 
Up to the present time 28 accidents had occarred from the use of 
electrical power on this railway. The Board of Trade was not 
aware whether compensation had been paid by the railway company 
in each case. An inquiry had been held into the accident to Alice 
Maughan, but the Board of Trade had not yet received the 
inspecting officer’s report. The railway company had carried out 
the recommendations of the inspecting oflicers in so far as they had 
been made at present. 


East Ham.—The T.C. has received sanction from the 
B. of T. for the borrowing of £3,125, for the purchase of five addi- 
tional electric tramcars. 


Handsworth,—Colonel Sir Colin Scott Moncrieff, the 
referee appointed by the B.T. to determine the value of that part 
of the undertaking of the City of Birmingham Tramway Co., which 
is in the Council’s district, and which the Council desires to 
purchase, has given his award. If the U.D.C. is required by the 
Act to pay for 12 engines and 11 carriages, the purchase price is 
£14,776; if only required to pay for five engines and five carriages, 
£11,705 ; and if not required to pay for any engines and carriages, 
£9,406, the Council to pay the company’s costs, The Council 
contends that only five engines and five carriages are to be taken 
over. 

The Tramways Committee will ask the Council to direct that the 
opinion of the High Court be obtained upon the questions raised by 
the referee’s award. 


Hudderstield.—Through their union, the tramway 
employés have applied for a week’s holiday annually, and for extra 
payment for Sunday labour. The Committee has decided not to 
grant the holiday in view of the fact that the department is 
dependent upon the rates for assistance, and the request in regard 
to Sunday labour has been postponed until the trams are selt- 
supporting. 


India,—Coonoor.—A Calcutta newspaper says that for 
some time past the Madras Railway authorities have been carrying 
out test works in the Coonoor Ravine, to ascertain if sufficient water 
can be obtained in that locality throughout the year for the produc- 
tion of electrical energy for railway traction. 


-Kilmarnock.—The T.C. has agreed that the line from 
King Street Church to Ricarton be doubled, ata cost of £3,200. 


London United Tramways.—Messrs. J. G. White and 
Co., Ltd., have just booked an important contract with the London 
United Tramways to the tune of about £165,000. The work com- 
prises two distinct sections. The first is in Kingston, Surbiton, 
Malden and Wimbledon districts. The total route length of this 
line is about 10} miles, and the length of single track is 
about 182 miles. The second section is in Hanwell and 
Brentford, the route length of these lines being about 25 
miles, and the length of single track 54 miles. The type of 
construction of the track is particularly strong, and consists 
generally of No. 3 B.S. rails, with cross girders spaced 9 ft. apart 
throughout, and the joints are supported by anchors of H section, 
secured to rails with bolts and clips. The concrete underbed is 
6 in. thick, finished off with a layer of 1 in. fine concrete, and over 
this a floating coat of 1 in. cement and sand to form bed for wood 
paving. The paving throughout is of Jarrah wood, finished, in the 
Kingston section, with an edging of granite setts, while in the 
Hanwell and Brentford section, the margins are entirely of granite 
setts. The overhead construction is to be span wire throughout, 
the poles being 33 ft. long, and the ornamental character of tbe 
remainder of the L.U.T. will be preserved on the new sections. 





The trolley wire will be 2/0 B. and 8. gauge grooved copper wire, 
which will be supported by mechanical ears. The Height of the trolley 
wire above rail level will be 23 ft., which is greater than is usual, 
owing to special London conditions. 


London.—In connection with the sale of its undertaking 
to the L.C.C., the Woolwich and South-East London Tramways Co. 
claimed £57,206. The Council’s valuation was £30,000. As a 
result of arbitration the purchase price has been fixed at £46,152, 
exclusive of harness materials, consumable stores, &c., which it has 
been arranged shall be taken over at a valuation at the date of the 
transfer of the undertaking on March 31st. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee held on the 9th inst., thejquestion of the extension of 
the tramlines ftom Scotswood Road to Scotswood Bridge, and also 
from Ridley Street to Clarence Street, Shieldfield, and thence to 
Jesmond Road, was considered. Some estimates for the work had 
been submitted. The electric work was put down at £5,549, if 
side poles were used in the case of Scotswood Road (£1,526 for 
cables and £4,023 for overhead work), but no cables would be 
required for the Ridley Street section, as it would be fed direct 
from Jesmond Road. If centre poles were used in the case of 
Scotswood Road, the cost would be reduced to £5,235. The city 
engineer estimated that the cost of the track for the Scotswood Road 
extension would be £17,170, and for the Ridley Street extension 
the cost of the track would be £12,540. After some discussion the 
Committee recommended the Council to carry out the Scotswood 
extension, and leave the Ridley Street proposal over for the 
present. 


New South Wales.— The report of the Railway 
Commissioners for the quarter ended December 31st, 1904, says 
that the tramways comprise 125? miles of line, mostly worked on 
the electric system. For the quarter the earnings showed an 
increase of £2,259, but owing to additional charges for relaying, &c., 
debited to working expenses, the expenditure increased to the 
extent of £10,471. The number of passengers carried was 36,119,113, 
an increase of 509,908 upon the previous corresponding quarter. The 
revenue earned was £209,926. - 


Paisley.—A communication has been received from the 
manager of the Glasgow Corporation tramways, stating that he 
has arranged with the Paisley District Tramway Co. to run the 
city cars to Paisley on and after Monday next. 


Poland.—The Ministry of the Interior has approved 
the project of converting the tramways in Warsaw into electric 
lines, 


Sunderland.—The dispute between the Corporation 
and the Assessment Committee as to the rateable value of the tram- 
ways and electrical undertaking has been settled. The exact facts 
are :—The Assessment Committee’s valuers’ figures on the basis of 
receipts for the year ending March, 1903, of £62,597, wem2 for land, 
tramways, buildings, machinery, &c., in the Parishes of Sunderland, 
Southwick and Fulwell—gross, £20,150; rateable, £14,129. On 
appeal by the Corporation to the Assessment Committee, these 
figures were reduced to—gross, £18,015 ; rateable, £11,000. Against 
this assessment the Corporation gave notice of appeal to Quarter 
Sessions. Thereupon conferences took place, and the Corporation 
claimed that the assessment should be—gross, £13,650, and rateable 
£5,661. On the 11th inst. the valuers met, and the result of their 
consultations was a settlement on the basis of—gross, £16,411; 
rateable, £7,653. On these grounds the appeals have been with- 
drawn. 


The Paris Metropolitan Railway.—Some interesting 
figures are given below showing the progress of the Paris 
Metropolitan Railway, of which 33 km. out of a total of 77 km. 


authorised are in use :— 
Number of 
passengers. 





In 1900 (six months only)... a? ... 17,680,286 
In 1901 eve oa ae saa 55,882,027 
In 1902 sa a aaa oem .» 72,183,028 
In 1903 ae aa e ree ..- 118,201,772 
In 1904 ai aa a aa ... 140,247,228 

Total ... --» 404,194,341 


During the first two months of the current year over 30,867,700 
passengers have been carried, giving a probable total for 1905 of 
about 185,000,000. When the question of the exploitation of the 
line arose in 1891, the most optimistic estimates for the No, 1 section 
placed the annual traffic at from 25,000,000 to 30,000,000. In 1904 
about 70,000,000 passengers travelled over this section of the 
line. 


Walsall.—The Tramways Committee has informed the 
Trades’ Council that, having regard to the experience of towns of a 
similar size to Walsall which have ¢xperimented with halfpenny 
fares and the financial position of the tramway undertaking, the 
Committee cannot adopt halfpenny fares or reduce any of the pre- 
sent fares. 
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THE BRUSH ELECTRICAL ENGINEERING COM- 
PANY’S “FALCON” WORKS. 





Tue name of “ Brush” is one with which electrical engi- 
neers have been familiar from the earliest days of the 
electrical industry. From the time when ©. F. Brush 
devised his complete new system of arc lighting, embracing 
the lamp, the dynamo of unique design, and the automatic 
current regulator, his name has been of world-wide reputa- 
tion, and if the original apparatus are no longer regarded 
as the best available, it is not because they failed to answer 
their purpose, but because, like other pioneer inventions, 
they have been superseded by still better ones. 

It was in 1879, when the incandescent lamp was still in 
the throes of its birth, that the Anglo-American Brush 


Electric Light Corporation was formed to develop the. 





sion of the business soon rendered it necessary to inciease 
the capital of the company, and in 1890 the Falcon Engine 
and Car Works at Loughborough were purchased ; branch 
establishments were seb up in the Colonies and elsewhere, 
and the name of the company was changed to that which 
it now possesses. About this time the Duke of Marlborough 
became chairman of directors; Mr. E. Garcke, formerly 
manager, received a seat on the board, and Messrs. J. S. 
Raworth and R. P. Sellon were the joint managers. 

The more recent history of the company is doubtless 
familiar to our readers, The company has entered into close 
relations with various other electrical concerns, which alone 
provide an outlet for a large portion of its products. 














THE BRUSH ELECTRICAL ENGINEERING 
COMPANY'S FALCON WORKS. 
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Noltingham Road 








A, Traction motor shop; B, Small engine shop; C, Small dynamo shop; D, Shop for traction controllers and resistances; E, Armature and trans- 
former winding shop ; F', Caretaker’s house; G, Works drawing exchange ;-H, General offices; I, Staff bicycle house; J, Workmen’s bicycle house ; 
K, Warehouse; L, Timber store; M, Sawmill; N; Log saw; O, Space for extensions adjoining M.R. Co.’s main line for extra heavy tooling and 
erecting shops; P, Automatic fire pump; Q, Car painting shops; R, Car erecting shop; 8, Pattern shop; T, Tool shop; U, Tool shop smithy; V, 
Brass foundry; W, Sand mills for brass foundry; X, General stores; Y. Smithy and loco. boiler shops; Z, Power house; A A, Boiler house; B B, 
‘Heavy erecting shop; C C, Heavy tool shop; D D, Iron foundry; EE, Sand mills; F F, Gas producer for core stoves; G G, Core stoves; H H, 
Electrically-driven foundry blower; II, Cupolas; J J, Space for heavy moulding boxes; K K, Oil and colour stores; L L, Pattern stores; M M, 
Experimental track for testing electrical car equipments; N N, Radius of curve, 35 ft.; O O, Radius of curve, 40 ft.; P P, Gradient of track, 1 in 143; 
QQ, Log yard; RR, Log saw; § 8, Cross-cut saw; T T, Timber stores; U U, Car body erecting shop; V V, Car wood working machine shop; W W, 
Car drawing office; X X, Car. paint shop; Y Y, Shop for steel trucks and underframes ; Z Z, Car traverser; A A A, Paint mill; BBB, Midland 
Railway main line ; C C CO, Brush Co.’s property for future extensions; E E E, Impregnating plant. 


PuaN OF THE Fatcon Wonks, LOUGHBOROUGH. 


Brush system in this country; manufacturing operations 
were begun at the Victoria Works, Lambeth, which for so 
long remained the centre of the company’s activities. Many 
of the earliest electrical installations were carried out by 
the company, which also was amongst the first to attempt 
the public lighting of the City of London, and was, of 
course, the contractor for a large portion of the scheme 
eventually carried out by the present City of London Co. 
In common with other electrical firms, the Brush Oo. 
suffered from the depression caused by the Electric Lighting 
Act of 1882; but when the restrictions set up by that 
enactment were removed in 1888, the company, realising the 
brilliant future before the incandescent lamp, set to work 
with renewed energy ; Mr. W. M. Mordey’s alternators and 
transformers took a position in the front rank of electrical 
plant, and the company acquired a factory in Vienna, from 
which it derived a supply of glow lamps. The rapid exten- 


In 1901 Mr. J. B. Braithwaite, jun., resigned the chair- 
manship of the company, and was succeeded by Lord Vaux 
of Harrowden, who still occupies that position; Mr. W. L. 
Madgen was elected to a seat on the board as managing 


- director, and undertook the reorganisation of the Lough- 


borough Works. The remaining directors are Messrs. 
CO. 8. B. Hilton, G. F. M. Cornwallis-West, and W. G. A. 
Bond. The secretary and assistant manager is Mr. B. 
Broadhurst, and Mr. A. B. Blackburn was the works director 
up to December, 1904, when Mr. J. J. Steinitz, the chief 
engineer of the company, took his place, ‘The whole of the 
manufacturing business has been transferred to Lough- 
borough, the old Victoria Works, Belvedere Road, 8.E., 
being used only for repairs, storage, &c. 

The Falcon Works cover a large area, bounded on one 
side by the Midland Railway Co.’s main line, and on another 
by the high road from Nottingham to Loughborough; the 
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site includes ample provision for future extensions (see plan). 
Owing to the repeated additions to the original buildings, 1903, of an entirely new series of workshops for the construc- 
the various workshops are somewhat irregularly distributed 
about the site. The area covered by buildings amounts to 
15} acres. A siding from the Midland Railway runs into 
the works, the heavy goods being carried by this line; the 
site is also in touch with the Great Central Railway. 

The principal manufactures of the company are: car- 
bodies and trucks, dynamos, motors, steam turbines, vertical 
enclosed high speed engines, railway coaches &c. The 
manufacture of steam 
Tramway motors and controllers, and other accessories in 
connection with traction, form an important part of the 
business of the company, which, in fact, undertakes the 
complete construction and equipment of electric tramways, 
including the laying of the rails and the overhead equipment. 

The Brush electric tramcars are to be found in all parts of 
this country, and in many places abroad ; there is always a 
large number of these in course of construction, or completed 
Like other makers of tramcars, the 
company experiences considerable inconvenience through the 
inability of purchasers to take prompt delivery of the cars, 
which occupy a great amount of space, and when, we visited Oun or cue Toxesn Sroase 
the Falcon Works recently there were rows of car. bodies 


and awaiting removal. 





“stacked,” so to 
speak, in the yard 
adjoining the 
offices, awaiting the 
convenience of the 
respective com- 
panies and authori- 
ties for whom they 
were constructed. 
Mainly on ac- 
count of this large 
output of car 
bodies, a heavy stock 
of timber has to be 
kept on hand; in 
fact, the company 
claims to possess 
the largest timber 
stores in England. 
One of our views 
shows part of a 
huge pile of rough 
timber; but the 
main timber 
shed is five 
times as large, 
and is provided 
with weather- 
proof screens 
round the sides. 


The company is thus enabled to ensure that none but 
properly seasoned .wood is used in car-building. There 
is also a third timber store near the one illustrated. 

G 







The increase of the company’s business led to the erection, in 














locomotives is still carried on. 

















tion of tramway and railway cars, trucks 











and under-frames, on a site adjoining the 
Midland Railway, together with the 
large timber store already mentioned. 

Dealing first with the engine, dynamo 
and motor departments—which consti- 
tute the most important part of the 
Brush Co.’s manufacturing business, and 
include the departments upon which 
the company’s reputation has been 
built up—these, like the car-building 
works, have been divided into two 
portions, owing to the erection of 
extensions apart from the original 
workshops. The latter adjoin the 
car-building shops on both sides, and 
comprise the pattern shop and stores, 
iron and brass foundries, heavy tool 
and erecting shops, boiler and loco- 
motive erecting shop, and power house. 
The new shops are situated at the 
Part OF THE Heavy Toor Suop. north-east corner of the site, and are 

devoted to the manufacture 
of c.D. and A.C. 
motors, dynamos, 
transformers, 
controllers and 
other electrical 
apparatus. 

The iron and 
brass foundries 
afford facilities for 
turning out all the 
castings used in 
the company’s 
manufactures, ex- 
cept steel castings, 
and the whole of 




















































the patterns re- 
quired are made in 
their own pattern 
shop, which has 
recently been ex- 
tended, and is now 
about 230 ft. long 
and 40 ft. wide. 
Among the tools 
installed here may 
be mentioned a 
travelling bed 
planing machine, 
Lance PLANER. a universal  cir- 
cular saw, and a 
wood turning lathe which will swing up to 8. ft. _in 
diameter. The patterns are stcred in a detached building 
adjoining‘ the block under consideration. The iron foundry 
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covers an area measuring 370 ft. x 40 ft., and is provided with 
2 cupolas, the blast being furnished by motor-driven blowers. 

The heavy tool and erecting shop adjoins the foundry, and 
contains a variety of large machine tools, capable of handling 
every description of work in connection with the tooling of 
engine and dynamo parts. We give 





herewith views showing parts of the two 
long bays into which this building 
is divided. Two large planers, 
capable of taking in work measuring 
10 x 10 x 20 ft., and 8 x 8 x 20 ft. 
respectively, form prominent objects in 
one of the views; there are also 30 
ft. and 20 ft, vertical lathes, boring 
and drilling machines, &c. Amongst 
recent additions to the heavy tools are 
a heavy horizontal borer and a lathe for 
dealing specially with turbine work. The 
former has a main table 20 ft. long and 
6 ft. wide, with power movements 
throughout, and was made by Messrs. J. 
Butler & Co., of Halifax, who are well 
known for this class of machine. The 
lathe, by Messrs. Muir & Co., is of 49-in. 
centres, and will take work up to 23 ft. 
6 in. long; itis triple-gear driven, and, in 
addition to the ordinary saddles, is 
equipped with a special auxiliary rest, 
giving a 10 ft. travel parallel to the axis 
of the work, while it is also provided with 
very extensive taper adjustments for the 
same length. These machines are inde- 
pendently driven by motors, as are also all 
the heavier planers and lathes. In fact, 
the heaviest planer is equipped with two 
motors, so that the power available may be adjusted to meet 
the requirements of the work which is being machined. 

At one end of the erecting shop is the test room, 
adjoining the power house and general stores. Here a 
complete equipment for testing steam engines and turbines 
and electric generators is provided. Condensers and weigh- 





resistance frame containing German silver strip resistances, 
capable of absorbing 500 Kw., is provided on a raised 
gallery, and is connected to a large board fitted with 
switches and plugs for joining the resistances in suitable 
combinations for the output of the generators tested. There 











Power House: 300-Kw. GENERATING SET. 


are also two water resistances capable of absorbing 1,500 kw. 
three-phase, and arranged so as to be readily controlled 
from the gallery. 

One of our views shows the test bed, as it appeared at the 
time of our visit; amongst other plant undergoing trial, 
there were two turbo-generators and a three-crank vertical 

high-speed engine in 








View oF tHE Test BED. 


ing tanks for the steam plant are installed, and steam is 
furnished by a battery of five boilers. The testing condensing 
plant consists of a large surface condenser, three-throw 
Edwards air pump, and a circulating pump direct-coupled 
to two double-commutator motors, and is capable of 
dealing with the exhaust steam from a 4,000-Kw. set. A 





position on the bed. 
The switchboard con- 
trolling the resistances 
is visible in the back- 
ground of this view. 

The power generat- 
ing plant comprises 
four coupled sets of 150 
kW, each, and one of 
300 kw., all built in 
the company’s works. 
The 300-KwW. set is 
illustrated herewith. 
Power issupplied tothe 
whole of the works on 
the direct-current sys- 
tem, at 220 volts. .\ 
100-KW. motor-gene- 
rator is provided for 
testing purposes. 

At the time of our 
visit, there were in 
hand anumber of steam 
turbines of the Brush- 
Parsons type, of 250, 
500 and 1,000 kw. 
There was also an 
inductor alternator of 
1,000 kw. in progress 
for the Corporation 
of Leicester (a repeat 
order to match two 
similar generators), with a corresponding extension to 
the main switchboard, and a 50-Kw. steam-driven exciter ; 
eight 500-Kw. oil-cooled transformers, a large number 
of three-phase transformers of 100 and 50 Kw., and a variety 
of other machines, &c. 

(Zo be continued.) 
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situated about 8:km. from Ober-Ammergaui(i.e., the line 1s 
MURNAU OBER-AMMERGAU SINGLE- fed at a‘point one-third its length from one end),:and; one of 


PHASE RAILWAY. 





Tuk complete electrical equipment of this railway, which 
was opened for regular service at the commencement of the 
year, was designed and supplied by Messrs. Siemens- 
Schuckert. It presents several points of novelty and interest, 
as regards both the motors employed and the specially arduous 
nature of the line. 

Murnau is a station on the Partenkirchen branch of the 
Bavarian State Railways, one of the several small lines that 
run from Munich into the picturesque mountainous country 
on the border of the Tyrol known as the Bavarian Highlands, 
Ober-Ammergau is right in the heart of these mountains, 
and the village is, of course, well-known owing to its 
association with the decennial Passion Play that takes its 
name, The new railway will now be able to develop the 
already considerable traffic between the mountains and 
Munich, of regular tourists, holiday makers, peasants, 
hunters, &c., as well as a good business in farm produce, and 
the coaches, as will afterwards be shown, have been specially 
built to meet these requirements. 

The line, which is 23 km. long (about 14 miles), is 
operated on the Siemens-Schuckert patent single-phase alter- 
nating current traction system. The power is derived from the 
River Ammer, a stream which rises in the Ober-Ammergau 
Mountains, and running through the Ammerthal discharges 














into the Ammersee. The line starting from Murnau more or 
less parallels the coach road running west, and skirting the 


- OOS OVERHEAD EQUIPMENT. 
Staffelsee, thence through Kohlgrub, it joins the Ammerthat , 





























Dam AND INTAKE. STEEL AQUEDUCT 





our views shows the 
dam and intake at the 
commencement of the 
mill-race. The latter 
crosses the stream 
some distance below 
the intake by means 
of a steel aqueduct, 
and it will be seen from 
the figure above that a 
considerable head is 
available. The power 
station is provided 
with two turbines, 
each of which is 
coupled direct through 
a flexible coupling 
to two generators 
arranged in tandem 
on the same shaft (see 
fig. on p. 448). The 
zenerators nearest the 


















Mortok-Cak AND TRAILER aT STATION. turbines are  single- 
‘ , phase machines, and 
and turns south, passing Saulgrub, Wurmesau and Unter- the others generate three-phase current, which is used 


Ammergau to Ober-Ammergau. The power station is for lighting some of the neighbouring villages. 
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The single-phase current is generated at 5,000 volts and at 
a frequency of 162 cycles per second, and is fed direct into 
the line at this pressure, the return being earthed. The total 
drop in volts when two trains are at the end of the line 
furthest from the power station is only 6 per cent, 

The overhead wire is 
mostly single, but there 





trically heated by radiators in the secondary circuit. The 
brakes are worked by compressed air provided by axle-driven 
compressors. 

The collecting apparatus comprises two bows mounted on 
the top of each car, on frames which are insulated from the 













are some experimental 
lengths of catenary sus- 
pension, comprising one 
steel catenary and two 
copper wires. On p. 447 
we give a View of a station 
with ordinary single sus- 
pension. Some of the 
poles are provided with 
horn lightning arresters, 
which carry out their 
functions very well. The 
district is subjected to 
extremes of weather, the 
violent thunderstorms of 
the summer giving place 
to heavy snowstorms and 
intense cold in the winter, 
when the temperature 
falls as low as — 30° C. 
Hence the overhead line 











































































had to be very care- 
fully and strongly 
erected. It was at 
first found that the ae 
snow tended to short- . 
circuit the lightning 


arresters, whilst the lubri- 
cant of the motors and 
car axles often froze, but these troubles have been success- 
fully overcome. 

The cars are of the corridor type, and their general appear- 
ance is as shown on p. 447. The trailers are ordinary four- 
wheel coaches, for third-class only, and are attached to the 











motor-coaches as required. The latter are mounted on three 
axles, and are divided into four sections, namely, second-class, 
third-class, post and luggage, and driver’s compartmente. 
Their net weight, fully equipped, is 26 tons. They are well 
lighted by!means of batteries under the car bodies, and elec- 
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GENERATING PLANT AND SWITCHBOARD. 


roof. The bows are held up by springs, and are pulled into 
position by an air cylinder, which is fed from the brake 
reservoir and controlled by the driver. The high-pressure 
current is taken past a horn lightning arrester through a 
choking coil and fuse on the roof, and passes thence to an 
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D1aGRaM OF CONNECTIONS. 






automatic circuit-breaker under the car body. This switch 
is mechanically closed by the first operation of the con- 
troller c B (see diagram), and is provided with two electro- 
magnetic trip devices; one of these is in series with the 
primary of the transformer T,, and operates as a maximum 
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cut-out. The other trip device is controlled by a local 
battery and switch in the driver’s cab, and enables the driver 
to open the main H.T. switch. Each motor is provided with 
one transformer, which is suspended under the car body, 
enclosed in an iron oil tank, which is ribbed outside. The 
secondary coil of the transformer 1, is connected at various 
points to the controller c B, which is provided with a 
magnetic blow-out M, and is taken thence to the reversing 
switches RR and the motors m, and M,, the main current 
passing through an ammeter shunt, to which are connected 
two ammeters Am. The reversing switches have, as will be 
seen, three positions. The two extreme positions are for 
backward and forward running respectively, whilst the 
centre position is for taking the cars into the car-shed, 
where @ special low pressure overhead trolley line is provided. 
For this purpose, when the cars arrive at this. point, the 
switches 8» are cloged, and the low pressure trolleys L T are 
put into operation. The transformer reduces from 5,000 
volts to 260 volts, and the barrel controller switches this 
voltage step by step on to the motors. 

Each car is provided with two 80-H.P. motors, which are 
geared to the two end axles of the coach through single 
reduction gear having a ratio of 1 to 5:2, the running 
wheels having a diameter of 800 mm. (314 in.). These 
motors enable thecar to maintain anormal full speed of 40 km. 
(25 miles) per hour when running either by itself or with a 
trailer. The two motors are always in parallel ; they are of 
the 10-pole single-phase commutator type, and are built to a 
patent design of Messrs. Siemens-Schuckert, which includes 
special windings for reducing the sparking. As a matter of 
fact, it is stated that the arrangement has been so successful 
that the sparking at the commutator is practically nil over a 
very wide range of speed. This type of motor can also be 
arranged for running with direct current, if necessary. 

The cars have been tested on the steepest grade (1 in 25), 
and they started witha gross load of 50 tons without any 
trouble whatever. : 

We understand that Messrs. Siemens-Schuckert are now 
completing a single-phase locomotive for the Swedish State 
Railways, which is capable of working with 20,000 volts 
taken direct from the trolley wire. They are also at work 
in conjunction with the Allgemeine Elektricitiits-Gesellschaft 
on the Hamburg-Altona single-phase line. 

It is of interest to add that single-phase railway motors 
of the type above described are being made by Messrs. 
Siemens Bros. & Co., Ltd., at their Stafford works, 








TELEGRAPH AND TELEPHONE NOTES. 


A New Mexican Submarine Cable.—The Compagnie 
Télégraphique Mexicaine is about to lay a new submarine cable 
between Coatzacoalcos and Galveston. 


Australian Telephones.—We read in the Australian 
Mining Standard that the Postmaster-General of the Common- 
wealth has been paying a vieit to Sydney, and going far into the 
question of the cheapening of long-distance telephony. He is 
anxious to establish telephonic communication between Melbourne 
and Sydney at arate low enough to permitof its general use. ‘To 
this end he has been experimenting largely with condensers, which 
allow of the use of telegraph wires for telephonic purposes. Experi- 
ments made on one of the busiest lines in the State were perfectly 
satisfactory, Asan instance of the wonderful saving effected by the 
use of the condenser, it is estimated that by its means connection 
between Sydney and Wollongong will cost only some £50, instead 
of the £3,100 that would bave to be expended on the extension of 
& special telephone wire along the distance of 49 miles separating 
the capital and the southern port. The experiments conducted have 
gone to show that the condensers effectually deaden the sound of 
the ticks of the telegraph instruments.” - 


A Rangeon Telephone Installation.—The Electric 
and Ordnance Accessories Co., Ltd., inform us that they have 
recently executed an order for a complete telephone equipment 
intended for use in the new Strand Hotel, Rangoon. The equip- 
ment consisted of a 100-line central battery exchange switchboard, 
at present fitted for 50 stations, and arranged for extension up to 
100 stations at any time, with no interference to existing service ; 
slso 50 subscribers’ instruments, all of which are convertible, and 
may be used on wall or table. The equipment includes two sets of 
speaking batteries, with the necessary wiring and other accessories. 
One special feature of this equipment is that the switchboard is 
fitted with an additional indicator and connection, so that calls 





may be received from the public telephone system, and transmitted 
to any one of the rooms in the hotel. In the same way, any of the 
instruments in the hotel can be connected to the public exchange, 
and from there to any outside subscriber. The switchboard is of 
an improved and up-to-date design. Platinum contacts are fitted. 
The whole of the indicators are under cover, and are self- 
restoring. 

The method of working the apparatus is a3 follows:—When a call 
is received, the indicator bearing the number to correspond with 
the calling station comes down. The operator inserts one of the 
front row of plugs into the jack bearing the number to correspond 
with the indicator, cutting off the current from the indicator, 
which restores automatically, and when the speaking key of the 
operator’s hand-setis pressed, it is directly connected to the calling 
instrument. Then, taking up from the back row of plugs the one cor- 
responding with that already in use, he inserts it into the jack bearing 
the number asked for. This number is then called by the operator 
depressing the black button on the desk corresponding with the 
plug just inserted, and turning the handle of the generator. The 
operator now controls the circuit by means of the ring-off indicators, 
and immediately the conversation is finished, and the two stations 
have replaced their instruments, the corresponding indicator is 
restored automatically, and a s:ngle stroke given on the bell, and the 
operator withdraws the plugs. The operator may, by means of 
tapping keys fitted to the board, tap in and see that the conversa- 
tion is going on satisfactorily. The calls received from the public 
exchange will be indicated by a special shutter fitted at the top of 
the switchboard, and connections between the public exchange and 
the hotel instruments are made in the same way as between two of 
the hotel instruments. The only parts of the switchboard likely to 
require adjustment are the key shelf, cord shelf and the clearing 
indicators. The Stellite switchboard is constructed so that these 
parts may be entirely withdrawa without any wire connections 
having to be broken. Every circuit is fitted with a fuse. 

When a hotel station desires to ring up the exchange, it is 
only necessary to remove the hand-set from the cradle. This auto- 
matically signals to the switchboard operator, who will promptly 
reply and ask for the number required. In answering a call, the 
simplicity of the system is again prominent, it being only necessary 
to take the telephone off the cradle and speak. A special feature 
of this type of instrament is the hand-set, which, in addition to the 
automatic switch referred to above, is fitted with interchangeable 
transmitters and receivers. Should any fault be suspected with one 
of these components, it may at once be removed and replaced by a 
spare one, and the faulty one tested at leisure. This replace- 
ment can be made without any wire connections having to be 
broken and remade, as the act of screwing in the receiver or trans- 
mitter automatically completes the circuit. The makers have sup- 
plied two sets of primary batteries sothat they may be used alternately 
to prevent the possibility of one set becoming run down and giving 
inefficient service. The*change over from one to the other is 
effected by a switch fitted on the side of the switchboard. 


Telephones on Italian Railways. — The Italian 
Ministry of Communications has just officially approved the pro- 
jected substitution of the telephone for the telegraph on the Castel 
Raimondo—Camerino Railway. This is the first change of the kind 
to be made in Italy. 


Telegraphic Interruptions and Repairs :— 
Casuzs, INTERRUPTED, 
Trinidad-Demerara (No.1) .. .. «+ +» Aug. 26, 1901 *.. 


REPAIRED, 





8t. Lucia-Martinique .. oe oe ve 
Cayenne-Pinheiro ee oe ee eo eo 
Reissa-Issa (Yemen) Camaran ee Pr oo 
Tarifa-Tangier .. 


Viadivostok-Nagasaki ee ee e» Feb, 9, 1904 .. 
Closed {ort Arthur-Chifa.. 2. Mar. 9, 1904 
Paramaribo-Cayenne .. oe ee ee Feb. 25, 1905 
Jamaica-Colon .. ee ae es ée -- Jan.5,1905 .. pe 
Oran-Tangier.. es ee eo se .. Feb. 24,1905 .. March 13 
Souakim-Djedda.. oe oe oo -» Feb. 26,1905 .. March 9 
LaNDLINES, 

Puerto-Barrios .. es ee oe ee ee July 28,1902 .. a 
Kertch-Soutehoum ee ee ee oa -- Sept. 27,1904 .. “9 
Rome-Pera ee a po ee -- Jan, 27,1905 .. March 13 
Bhamo route beyond Tali_.. eo ee -- Jan.15,1905 .. ee 
Newfoundland—all places in the interior .- Feb. 10, 1905 


Saigong-Bangkok .. Mar. 11, 1905 ©. March 13 

The Telephone Agreement.—In reply to a House of 
Commons question, Lord Stanley states that when, as provided by 
the agreement, the National Telephone Co.’s system is purchased in 
1911, it will be necessary for the Post Office to provide a staff to 
carry on the service. It seems probable, therefore, that employ- 
ment will be offered to qualified members of the National Tele- 
phone Co.’s staff whose services are necessary for that purpose. 
The reasonable probability of employment in the Post Office service 
with its many advantages will, his Lordship feels sure, be sufficient 
to attract qualified candidates during the next seven years; and he 
is convinced that any definite assurance or undertaking given now 
as to the transfer of staff or the conditions of service under the 
Post Office would be found very embarrassing by his successor in 
1911. 

The London Trades Council has passed a resolution regretting 
the unsatisfactory nature of the agreement between the Postmaster- 
General and the National Telephone Co. with regard to the clauses 
relating to the position of the employés, and calling on the Govern- 
ment for such amendment of the agreement as would secure to 
the staff continuity of engagement and superannuation based on 
the whole period of service. 
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The Telegraph Cable Export Trade.—Notwithstand- 
ing a slight revival during February, the export trade of this 
country in telegraph cables and apparatus connected therewith con- 
tinues in a depressed condition. The shipments last month 
attained a value of £76,833, bringing up the total for the two 
months ending with February last to £135,787, as against £216,795 
in the first two months of 1904. 


Underground Telegraph Cables.— In the Sheriff's 
Court, Hamilton, judgement has been given in an action at the 
instance of the District Committee of the Middle Ward of the 
Lanarkshire County Council against the Lord Advocate in connec- 
tion with the laying of the underground telegraph cables between 
Glasgow and London in the highway at Bothwell. The question 
was the position of the cables under the roadway. The Sheriff has 
appointed the Lord Advocate to lodge a minute setting forth the 
depth, course, and position which he desired the cable pipe to 
take, and correspondents to lodge a minute giving their objections 
thereto. 


Wireless Telegraphy.—The Daily News says that 
after two years” consideration, an agreement was on Saturday 
signed between the two Government Departments concerned and 
the Marconi Wireless Telegraph Co. for the installation of instru- 
ments for the transmission of messages to the mainland from six light- 
ships in the neighbourhood of the Goodwin Sands. The lightships 
to be supplied are East Goodwin, South Goodwin, Gull, Tongue, 
Sunk and Cross Sand. As at present arranged, the messages will 
be received at the Dover receiving station and forwarded by 
ordinary telegraph to the nearest lifeboat station in case of need. 

The Turkish Government has given a concession to a well-known 
German firm, according to a Tripoli telegram to the Standard, to 
establish wireless telegraph stations at Dena, Tripoli, and Rhodes. 
An engineer is now in Tripoli making arrangements, and communi- 
cation with Constantinople will be opened in May. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 

Aston Manor.—March 24th. The Corporation invites 
tenders for the reconstruction of existing tramways in its district 
and the construction of other works in connection therewitb. 
Consulting Engineer, Mr. Robert Green, 37, Waterloo Street, 
Birmingham. 

Belgium.—March 22nd. Tenders are being invited by 
the Belgian State Railway Authorities, at La Bourse, Brussels, for 
the supply and erection of the plant and apparatus required for the 
electric lighting of the Sud station at Antwerp. 


Bolton.— March 30th. Cooling tower and condensing 
apparatus. See “ Official Notices” March 3rd. 


Bradford.—March 30th. 2,500-Kw.of motor-generators 
or rotary transformers, with controlling gear for the Corporation. 
See “ Official Notices” to-day. 

Bray.—March 20th. Electrical supplies for the U.D.C. 
See “ Official Notices ” March 3rd. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See “ Official Notices” March 10th. 


Dalmatia.—Tenders are about to be invited for the 
establishment of a central station for the electric lighting of the 
public streets of the town of Cherso. 


Darlington.—March 20th. Tenders are required for a 
supply of motors on the hire-purchase system to consumers. See 
“Official Notices ” March 3rd. 


Derby.—March 21st. Permanent way, cars and elec- 
trical equipment for 22 miles of single line. See “ Official Notices ” 
March 10th. 


Gillingham.—March 27th. Coal for the electricity 
department. See “ Official Notices” March 10tb. 


Hammersmith,—April 5th. Boiler flues and econo- 
misers, piping, feed heater, coal elevator, &c. See “ Official 
Notices” to-day. 


Hornsey.—March 27th. Cables, junction boxes, fuse 
boxes and meters forthe T.C. See “ Official Notices” March 10th. 


Hoylake and West Kirby.—March 21st. One 250- 
Kw. steam alternator, piping, &c. See “ Official Notices ” March 
3rd. 


Italy.—April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrovillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, El Consiglio Comunale di Castrorillari. 


Johannesburg.—May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic Jadders, motor tower wagon, 
&e. See “ Official Notices” to-day. 

Keighley.—March 27th. Lancashire boiler and steam 
dynamo. See “ Official Notices” March 3rd. 










London.—April 4th. Eight 500-Kw. induction motor- 
generators for L.C.C. tramways sub-stations; wiring materia), 
cables, cable-boxes, &c. See “ Official Notices ” to-day. 
Manchester.—April 4th. High and low tension 
switchboards. See “ Official Notices” to-day. 
Norwich.—March 20th. Wires, cables and lamps for 
the electricity department. See “Official Notices” March 10th. 


Plymouth,—March 18th. The Corporation is inviting 
tenders for lubricating oils, engine waste, &c. Mr. E. G. Okell, 
borough electrical engineer, Prince Rock, Plymouth. 

Rhyl.—March 29th. Carbons, meters and oils for the 
electricity department, for twelve months. See “ Official Notices’ 
to-day. 

Rotherham,—March 18th. Motor balancer; watering 
car and track sweeper for the tramways. See “‘ Official Notices” 
March 10th. 

Salford.—March 18th. Rubber-insulated fire-resisting 
cables. See “‘ Official Notices ” March 10th. 

Shanghai,— March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See “ Official Notices” October 14th. 

Spain.—April 8th. Office of Public Works, Madrid. 
Concession for an electric tramway line from Rue du Barquillo to 
Place d’Olavide, Madrid. 

Swindon.—March 21st. Lamps, cables, oils, ».c. 
meters, boxes and feeder pillars. See “Official Notices” March 3rd. 





OLOSED. 


Barnsley.—The contract for the supply of motor starting 
switchgear to the Corporation for the ensuing year, has bzen awarded 
to Messrs Monté-Callow & Co. 


Burslem, — The T.C. has accepted the following 
tenders :— 
Glasgow Patents Co., water softener, £862. 
Messrs. Grant & Son, erection of H.L, station, destructor buildings, <c., 
£3,745, and destructor chimney, £850. 
Messrs, Crompton & Co., Ltd., switchboard, £598, and arc lamps, £443. 


Deptford.—The B.C. has received the following tenders 
for the electrical fittings for the Town Hall:—Messrs. F. & C. 
Osler (accepted), £533 4s, 4d.; Drake & Gorham, £547 4s.; Fara- 
day & Son, £636. 


Durkam.—The Brush Electrical Engineering Co., Ltd., 
bas secured an order for eight 500-Kw. three-phase transformers, for 
the County of Durham Electric Power Distribution Co. 


Hammersmith.—The B.C. has accepted the following 
tenders for annual supplies of coal for the Electricity Depart- 
ment :—Messrs. W. Cory & Sone, Ltd., Nixon's navigation coal, 
lls. 6d., 148. 5d. and 17s. 5d. per ton; Messrs. J. Waddell & Sons, 
and Messrs. E. A. Cleeves & Co., anthracite coal, 13s. per ton. 


King’s Lynn.—The T.C. has accepted the tender (out 
of 27 received) of the General Electric Co., Ltd., for a steam 
dynamo, condenser and pipes, for the electricity station, at £1,098. 


Lancashire.—Messrs. Bruce Peebles & Co. have secured 
the contract for the supply of alternating current motors, of 15 u.P 
and above, to the Lancashire Electric Power Oo., for one year, for 
their Hire-Purchase and Development Department. 


Leamington.—The Brush Electrical Engineering (o., 
Ltd., has secured orders for eight double-deck cars with radial 
trucks and Brush motor equipments, and the overhead ¢quipment 
for the Leamington and Warwick tramways. 


Leicester.—The B. of G. on March 7th decided to accept 
the tender of the General Electric Co. for the supply of telephone 
instruments. 


Leith.—The Corporation has placed an order for a 600-K\. 
differentially wound continuous current dynamo and steam engine 
with Messrs. Bruce Peebles & Co., Ltd. 


London United Tramways.—Some details appear in 
our “Tramway Notes” to-day of a large contract which has been 
booked by Messrs. J. G. White & Co., Ltd., for the extension of 
this system. 

Messrs. W. T. Henley’s Telegraph Works Co. has secured the 
contract for cable work in connection with the above tramways 
extension. This includes about 30 miles of three-phase 11,000- 
volt u.H.T. cable, and about 45 miles of u.7. feeder, distributor and 
telephone cables, &c. 


Manchester.—Messrs. Bruce Peebles & Oo., Ltd., have 
secured the order for three 500-xw. Peebles motor converters, to be 
constructed on the Peebles-Bragstad la Cour patent system. These 
ate to be installed in Dickinson Street station of the Manchester 
Corporation, and will convert 6,500 volt three-phase current to low 
preseure continuous current direct, without interpositon of trans- 
formers. - 
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Marylebone.—The B.C. has placed an order with the 
St. Helens Cable Co. for nine miles of ‘15 T.C.C. lead-covered 
distributor cable, at £495 per mile, seven miles of *25 T.C.C. lead- 
covered distributor cable, at £670 per mile, and 500 house cables 
and connections, at £2 10s. per connection. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways & Electricity Board on March 7th accepted 
the tender of the British Westinghouse Electric & Manufacturing 
Co., oy ? bg the supply of 10 tramcars, with bodies made by Hurst 
Nelson 0. 


Stepney.—The Qouncil has accepted the tender of 
Messrs. Jessop & Appleby Eros., Ltd., for an electrically-driven 
wall-jib crane (£150). ; 


Sunderland.—The T.C. on March 9th accepted the 
tender of the Chatteris Engineering Works Co. for the supply of 
a five-ton travelling crane for the electricity works, at £80; and 
that of the Electrical Co., Ltd., for switchboard panels for the sub- 
stations. 


West Ham.—The Corporation Tramways Department 
bas ordered 35 of Mersrs. Mountain & Gibson’s improved MG. 
double-deck trolley standards, with poles and heads complete, for 
the new cars which it is having built. The order has been 
placed through the Brush Electrical Engineering Co., Ltd , who are 
building the car bodies. 

Whitehaven.—The T.C. has accepted the following 
tenders :— 


Edison & Swan United Electric Light Co., low voltage electric glow lamps. 
Defries & Sons, Ltd., high voltage electric glow lamps. 

General Electric Co., Ltd., glass globes. 

Callender’s Cable Co., joint box compound. 

Reason Manufacturing Co., Ltd., electricity meters and fuse boxes. 


Whitley Bay.—The following contracts have been 
entered into in copnection with the extension of the electric tram- 
ways from Whitley Bay to the Links :— 

Messrs. Geo. Freeman & Sons, permanent way construction. 
Brush Electrical Engineering Co., Ltd., overhead equipment. 
British Insulated & Helsby Cables, Ltd., cables. 

Woolwich.—The B.C. has accepted the tender of W. T- 
Henley’s Telegraph Works Co. for the supply of the low-pressure 
cable to form the distribution netwcrk in connection with the 
Eltham scheme, at £2,895. 





| 
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FORTHCOMING EVENTS. 


To-day’s Arrangements.—At 7.30 p.m. IE.E. (Manchester Students). ‘ High 
pressure Switchgear,” by Mr. C, K. St. John, 

At 7.30. p.m. N.E. Coast Institution of Engineers and Shipbuilders. 
At Newcastle. Discussion on Mr. J. F. C, Snell’s paper on 
— of Electricity to Industrial Purposes,” and other 

usiness, 


Saturday, March 18th.—At 10 a.m. Opening of Automobile Exhibition at the 
Royal 4 gricultural Hall, N. Closes Saturday, March 25th. 
At3p.m. Royal Institution. “Electrical Properties of Radio-active 
Substances,” by Prof.J.J. Thomson. (Lecture II.) 
At 7.30 p.m. Glasgow Technical College Scientific Society. 
pendent Condensing Plant,” by Mr. Chas, Day. 

Monday, March 20th.—At 8 p.m. Society of Arts. Cantor Lecture II., on 
“Telephony,’’ by Mr. H. Laws Webb. 

l'uesday, March 2ist.—At 5 p.m. Royal Institution, 
Engineering Problems.” 

Thursday, March 28rd.—At 8 p.m. _ Institution of Electrical Engineers, Report 
of Experiments carried out at the National Physical Laboratory :— 
‘*On the Effect of Heat on the Electrical and Mechanical Properties 
of Dielectrics,’ and ‘‘On the Temperature Distribution in the 
Interior of Field Coils,” by Mr. E. H. Rayner, communicated by Dr. 
R. T. Glazebrook. “On Temperature Curves and the Rating of 
Electrical Machinery,” by Mr. R. Goldschmidt. (Discussion.) 

lriday, March 24th.—At 5 p.m. Physical Society, University College, Gower 
Street, W.C. Mr. W.C. Clinton, on “ Note on the Voltage Ratios 
of an Inverted Rotary Converter”; Mr. G. B. Dyke, ‘* On the Flux 
of Light from the Electric Are with varying Power Supply’’; Prof, 
J. A. Fleming on “The Application of the Cymometer and the 
Determination of the Coefficient of Coupling of Oscillation Trans- 
formers’’; Exhibition of Cymometers, &c, 

At 7.30 p.m. I.E.E. (Manchester Students). 
‘* Metallography.” 

At9p.m. Royal Institution. 
Current.” 

Saturday, March 25th.—2.10 p.m. train from Victoria Station. (Manchester 
Students.) Visit to the Liverpool-Southport section of the L. & Y., 
and to the Formby power station. 

At 3 p.m. Royal Institution. Prof. J. J. Thomson on ‘Electrical 
Properties of Radioactive Substances.’’ (Lecture III.) 

Association of Engineers-in-Charge. Annual Dinner; postponed from 
the 18th inst. 

N.E. Coast Institution of Engineers and Shipbuilders (Graduates). 
At Sunderland. Mr. J. Neill on “ Evaporators.” 


“ Inde- 


Prof. W. C. Dalby on 


Mr. E. L. Buttershaw on 


Sir Oliver Lodge on ‘A Pertinacious 








Society of Arts.—The Daily Telegraph says that a Joint 
Committee, representing the Society of Arts and the London 
Institution, presided over by the Lord Chief Justice, has agreed 
to a report, in which it strongly recommends the amalgamation of 
the two organisations. The proposal will shortly be submitted for 
the consideration of the proprietors of the London Institution and 
the members of the Society of Arts. 
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Tue following are the orders for next week :— 


Monday, March 20,—*A” Company. Recrnits’ drill, 6 p.m.; technical in- 
struction, 7p.m. Lecture on ‘*The Tacties of Search Light Defence,” 
by Capt. J. J. F. O’Shaughnessy, at 8.80 p.m. 

Tuesday, March 21.—“B" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. “B” Company supper at Headquarters, 8 30 p.m. 

Wednesday, March 22.—Submarine mining class, 6—9 p.m. Instruction in 
“Stoking Steam Engine,” by Captain W. Bunn, 6.30 p.m. Examination 
‘**A” and ** B’’ Companies for A” badge, 7 p.m. 

Thursday, March 23.—‘*C * Company. Recruits’ drill, 6 p.m; technical in- 
struction, 7 p.m. Lecture on ‘‘ Recent Improvements in Street Lighting 
Gear,” by Sapper Watsham, 8.30 p.m. 

Friday, March 24.—*D” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, March 25.—Week-end class. ‘*C” Company Dinner at Victoria 
Mansions Restaurant, Victoria Street, 8.W., 7 p.m. 

J.J. F. O’SHauGunessy, Captain, 
For 0.C.E.E.R.E. (V.) 








NOTES. 


Royal Institution.—The Friday evening lecture at the 
Royal Institation last week was given by Prof. J. J. Thomson, 
whose subject was the “Structure of the Atom.” Prof. Thomson 
considered the properties that might be expected in an atom com- 
posed of a number of very small negatively electrified particles, 
cemented together by positive electricity. Regarding the atom as 
a sphere of positive electricity, he first discussed the figures in 
which various numbers of such negatively electrified corpuscles 
would arrange themeelves within the sphere so as to be in stable 
equilibrium, and illustrated those arrangements by means of a 
number of small floating magnets, which represented the corpuscles, 
and by their mutual actions provided a one-plane model of the 
atom. It appeared that the corpuscles in an atom might be looked 
upon as disposed in successive rings, the number being small in 
the inner rings but increasing in the outer ones. Definite rela- 
tions could be traced between the numbers of corpuscles in the out- 
side and inside rings, and instability resulted when those relations 
were varied beyond certain limits. Here there was an analogy to the 
regular appearance and disappearance of certain properties in series 
of elements arranged according to the Periodic Law. In the latter 
part of his lecture Prof. Thomson discussed the behaviour of an 
atom made up as he had supposed it to be in regard to chemical 
combination, and showed how conceptions like that of valency 
could be reached by the aid of hisassumption. Oa Saturday after- 
noon the Professor gave the first of three lectures on the electrical 
properties of radio-active substances. He first showed that the 
most conspicuous property of such substances was that of making 
the air round them a conductor of electricity. The lecturer dis- 
cussed the behaviour of a gas that was being ionised at a definite 
rate, and showed that the number of electrified particles could not 
increase indefinitely, because simultaneously with their production 
there was a destruction going on, in consequence of the union of 
positively and negatively electrified particles to form non-electrified 
wholes. If a gas while being ionised was exposed to an electric 
field, some of the ions would be removed by being driven against 
the plates connected with the battery, and the stronger the force 
the larger the number that would suffer this fate. But the number 
of ions prcduced by the radio-active substance in a given time was 
not indefinitely large, and, therefore, the conducting power of the 
gas would reach a limit beyond which it would be unaffected by 
any increase in the strength of the electric field. The current 
passing would thus reach a constant value, known as the saturation 
current. This current was most important in the study of radio- 
active substances, because it represented a perfectly definite 
quantity, and its measurement constituted the most delicate method 
of detecting a radio-active substance.—7he Times. 


Street Explosions,—In reply to a question in the House 
of Commons on Monday, Mr. Akers-Douglas said :—“ During the 
three years ended December 31st, 1904, the Metropolitan Police 
reported six explosions as having been caused by gas escaping into 
a telegraph inspection chamber and coming into contact with a 
leakage in an electric wire; and a seventh case in which a similar 
explosion of gas ina telegraph inspection chamber was supposed to 
have been caused by a lighted match. In addition to these seven 
cases, the police reported 23 similar accidents in which explosions 
occurred through the accumulation of gas in electric light or supply 
boxes. Itis the duty of the police to report such accidents at once 
to the Post Office authorities or to the electric supply companies, as 
the case may be.” 


Where are Telephones Made ?—Readers of the 
Review, who may also be readers of the Standard, will notice that 
the letter which the Berliner Telephone Manufacturing Co. sent to 
our contemporary for publication yesterday—a copy of which 
appears in our ‘“ Correspondence” columns to-day—has been 
materially modified by the editor of the daily paper. 


Preston Assessment Reduced.—The premises and 
mains of the National Electric Supply Co., Ltd., of Preston, were 
some time ago assessed at a rateable value of £4,609. The com- 
pany thereupon decided to appeal against this amount, and on Mr. 
Humphrey-Davies appearing before the Assessment Committee 
upon their behalf, a reduction of the rateable value to £4,000 was 
obtained, with an undertaking that this amount should not be dis- 
turbed for two years. 
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Electrical Contractors at Glasgow.—The annual 
dinner of the Glasgow Section of the Electrical Contractors’ Associa- 
tion (Incorporated) was held in the Grosvenor Rettaurant on 
Monday night. Mr. Thomas Wright, president, occupied the chair, 
and among those present were Messrs. W. R. Rawlings, A.M.1E.E., 
president of the Association; Mr. E. L. Berry, chairman of the 
London Section; Mr. Macdermott, chairman of the Northern 
Section ; Mr. Finlay, chairman of the Edinburgh Section ; Coun- 
cillor Willock, Glasgow ; Mr. E. G. Tidd, secretary, Glasgow Section 
of the I.E.E. ; and Mr. W. W. Lackie, the new chief engineer of 
the Glasgow Corporation electricity department. Mr. Tidd pro- 
posed the toast of “The Electrical Contractors’ Association.” In 
acknowledging, the chairman said that in 1900 the electrical con- 
tractors in Scotland formed an association for social intercourse for 
trade interests, and to promote uniformity in regard to methods of 
carrying outelectrical installations. They had had tocontend with 
what their English friends were at present fighting—the question 
of municipal trading. He objected to municipal trading as a 
principle. It was unreasonable that men appointed to administer 
the city affairs should enter into competition with the very men 
who placed them there—the ratepayers; the municipality was 
different from an ordinary contractor, for if it made a loss, it 
just fell back on the ratepayers. They must therefore put their 
shoulders to the wheel and assist their English friends, by whom 
they were now invited to defeat this Municipal Trading Biil. 

Councillor Willock, in replying to the toast of ‘‘ The Corporation 
of Glasgow,” said that the spread of electric lighting in the city had 
meantime ceased, not because of tbe light, but because of its price, 
and it was for the electrical engineers and others to prove that 
electricity was the best for lighting purposes, and that if the people 
encouraged it more in the lighting of the streets, the cheaper it 
would become. Mr. McWhirter proposed “ The Glasgow Corpora- 
tion Electricity Department,” and Mr. W. W. Lackie replied. 

Oa Tuesday, the members of the Central Board of the Asso- 
ciation went on a tour of inspection round Glasgow. In the 
morning they proceeded to Prince’s Dock, where they were con- 
ducted over the new Allan lice Atlantic turbine steamer, the 
Virginian. At noon they arrived back in the city, and the members 
received the formal Corporation welcome from the Lord Provost, 
Sir Jobn Ure Primrose, Bart. In the course of some remarks, his 
Lordship said that it was a feature of present-day commercial life 
that all classes of workers were beginning to recognise that in union 
there was strength. He recalled that when the Town Council was 
desirous of increasing the tale of electrical energy by the biring out of 
motors, the electrical contractors interposed, and asked that such 
work should be leftto them. He was glad tosay that, as a result of 
that action, over 100 motors had been supplied on the hire system 
by firms connected with the Association, with the most satisfactory 
resulte. He was heart and soul for iadividualism; there was a 
collective aspect of things as applied to primal necessities, 
but from that there were radiating branches that should 
ever remain a field for individual effort and enterprise. Mr. 
Wright thanked his Lordship for the courteous welcome he had 
accorded them. In the afternoon the members visited the Art 
Galleries, Port Dundas electric lighting station, and Pinkston power 
station. Early in the evening they held a conference, and their 
visit concluded with their attendance at the discussion on 
“ Earthing ” at the meeting of the local section of the Institution of 
Electrical Engineers. 


Institution and Lecture Notes.— The annual dinner 
of the Manchester Section of the I.E.E. was held at the 
Midland Hotel, on Friday evening, March 10th, 1905. Mr. 
C. D. Taite presided, and there were present about 220 members 
and friends, including the Mayor of Salford (Mr. Alderman 
Stephens), Mr. H. A. Earle, Mr. W. M. Mordecy, Mr. J. S. Raworth, 
and Dr. E. Hopkinson. The chairman proposed the toast of ‘“‘The 
King and Royal Family.” Mr. H. A. Earle proposed “The 
Institution of Electrical Engineers,” and remarked that he was 
proud to be a member of it. It was built up of many local sections 
which acted as feeders, and which were of a high intellectual 
standard. He considered a great deal could be accomplished by the 
Institution inthe matter of standardisation. The Institution had 
no home of its own, but he hoped that rome day it would have a 
building worthy of it. Mr. Mordey, in replying, said he was there 
in two capacities, one as ambassador from London, and the other 
as the representative of the president, Mr. Alex. Siemens. He 
thought standardisation was an end to be sought by all manu- 
facturers, and said the President of the Institution had been 
invited by the President of the Institution of Civil Engineers to be 
chairman of a committee to consider the question of International 
Standardisation. The Institution was now in a healthy condition, 
baving grown considerably since 1871, and had a memberchip of 
5,700, He considered its success was due tothe unity existing between 
the London and provincial members, which kept them from splitting 
up into emaller sections. They had to-day six local sections, the 
greatest of which was that of Manchester. They haa 1,272 students 
enrolled under that heading, and to these he looked to succeed 
and replace the older members, and also to improve onthem. With 
the present facilities for education, the students had many advan- 
tages. The Chairman also responded, and said he was proud of the 
membership of the Manchester section. He thought that Man- 
chester district was the centre of the electrical industry in this 
country. He asked those electrical engineers who were not already 
members of the Institution to join, as it was not possible to have a 
building of their own in London until their numbers increased. 
He said the idea that anyone could join was a wrong one. He 
knew positively that every nomination for membership or associate 
membership was very carefully gone into, and if the applicant was 
elected he was well worthy of the honour. Manchester, he said, 





owed a good deal to the electrical industry, and he thought that 
the amalgamation of the outer districts would nof have taken 
place so soon had not the Manchester Corporation possessed an 
interest in the supply of electricity, gare, &c. Dr. HE. Hopkinson 
proposed the toast of “Our Guests,” which was acknowledged by 
Mr. F. E. Priest. Mr. J. S. Raworth proposed “The Trade gnd 
Commerce of Manchester and Salford and District.” The Mayor 
of Salford, in responding, said their greatest need was not 
war and generals, but trade and statesmen. He thought sometimes 
that trade was hampered by too much attention from Parliament, 
and if left alone would right itself. Mr.C. M. Dorman proposed 
“ Our Entertainers,” to which Mr. P. C. Pope (who had been respon- 
sible for the musical portion of the programme) responded, 

On 6th inst. the Right Rev. Monsignor Molloy delivered a lecture 
on “ Radium ” in University College, Dablin. 

A lecture on “Practical Science as a Branch of Education,” was 
read last evening before the Rugby Engineering Society by Mr. L. 
Cumming. 

At the Royal Society meeting held yesterday, papers were read 
by Dr. O. Hahn on “A New Radioactive Element, which evolves 
Thorium” Emanation,” communicated by Sir Wm. Ramsay ; and by 
Sir Wm. Ramsay on “ A Determination of the Amounts of Neon and 
Helium in Atmospheric Air.” 


Appointments Vacant.—Junior shift engineer for 
Darlington (302.); electrician for Pudsey. 


London County Council.—At the meeting on Tuesday 
the Council sanctioned a further expenditure of £1,500 for the 
making of surveys, the digging of trial holes and the preparation 
of plans in connection with the second portion of the power station 
at Greenwich. 

The Highways Committee reported having had before it an 
analysis of the accounts of the London electric supply undertakings 
for the year ended December, 1903, or March 3lst, 1904. It 
appeared that the companies and borough councils concerned had 
examined and checked the figures, and had asked to be supplied 
with copies of the document, On the recommendation of the Com- 
mittee, the Council resolved to place copies of the analysis on sale 
at the price of 6d. each. 

The Council postponed for one week the consideration of a further 
report by the Highways Committee, recommending the expenditure 
of £50,000 in connection with the purchase of the undertaking of 
the Woolwich and South-East London Tramways Co. under the 
award of Major P. Cardew, R.E., the referee appointed by the Board 
of Trade. It appeared from the report that the company had 
claimed £57,206, whereas the valuation of the Council amounted to 
£30,000. The referee awarded the company the sum of £46,152, 
leaving harness materials, consumable stores, &c, to be taken over 
by the Council at a valuation at the date of the transfer of the 
undertaking, which it is proposed shall take place at midnight on 
March 31st. 


University College Students’ Dioner.—Mr. P. T. J. 
Estler, of 25, Laurance Pountney Lane, E.C., the hon. sec. of 
the Past Engineering Students of University College, London, 
informs us that the annual dinner takes place this year at the 
Criterion Restaurant jointly with the present students, on Friday, 
March 24th, at 7.30 p.m., with Prof. J. D. Cormack, B.8c, in the 
chair. It is hoped that any old student who may not have received 
notice of the dinner owing to their addresses not being available 
will kindly communicate with the hon. sec. at once. These annual 
meetings of old students have always been very successful), and no 
doubt this year will be no exception. : 








OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of thé 
ELEoTRIOAL REvinw posted as to their movements. | 


Central Station Engineers.—On 8th inst. the Dari- 
mouth Electric Light Works manager and engineer entertained at 
dinner the staff and those connected with the electrical exhibition, 
by which £65 was raised for the Cottage Hospital. The host, Mr. 
G. E. Smiru, who presided, presented to his assistant, Mr. H. ©. 
Bass, on behalf of the staff, a handsome writing case. Mr. J. Car- 
nochan, the company’s secretary, presented Mr. Smith, on behalf of 
the staff, with a case of pipes. 

We mentioned last week that Mr. H. J. Nisper had resigned the 
position of managing engineer to the County of Northampton Elec- 
tric Power and Traction Co., Wellingborough; he has been 
appointed managing engineer of the Sheerness and District Electric 
Power and Traction Co. 

The Birkenhead T.C., on March 8th, referred back to the Tram- 
ways Committee a recommendation increasing the salary of Mr. 
TayLok, manager of the tramways generating station, from £210 to 
£/30 per annum, and rejected a recommenda'ion from the Elec- 
tricity Committee increasing the salary of Mr G. P. SHALLCROSS, 
a3zsistant electrical engineer, from £225 to £250 per annum. | 

The Whitby U.D.C. has appointed Mr. J. Hawus, of New Bridge 
Street, London, as assistant electrical engineer. wa 

Mr. Joun Mutton, who formerly held the positioa of mains 
superintendent under the Southend-on-Sea Electricity Department, 
has been appointed chief assistant engineer there. 
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On 11th inst. Mr. Epwarp Haman, junior shift engineer at the 
Chatham Electricity Works, left to take up a similar position on 
the Tynemouth electricity station staff. He was presented with a 
token of regard from the staff. 


Tramway OfficiaJs.—The Swindon T.C., on March 8th, 
appointed Mr. T. Mmpcatr as traffic manager of the tramways, with 
cole control of the service and staff, at a salary of £150 per annum. 

As a memento of the inauguration of the electric tramway ser- 
vice at Exeter, the Mayor (Mr. E. C. Perry) will, on Monday next, 
be presented by Messrs. Dick, Kerr & Co., Ltd., with a lever of 
solid silver, in the form of three medallions, finished in repoussé 
work, and bearing the city arms in full heraldic colours in enamel. 
His Worship will also receive from the consulting engineer, Mr. 
J, E, Wane, a silver cigar box, on the top of which is enamelled 
a miniature electric car. 

The Leicester Corporation Tramways Committee has resolved to 
increase the salary of the resident electrical engineer, Mr. T. R. 
SuirH, from £250 to £300 for the present year, and to £350 at the 
beginning of next year. The salary of Mr. T. Tyson, chief assistant 
engineer, was also increased from £160 to £200 per annum, dating 
from January Ist, 1905. 


General.—An Australian exchange says that Sir Cas. 
Topp, K.C.M.G., Deputy Postmaster-General, South Australia, has 
resigned after many years of valuable work and faithful service, 
retiring with £6,000 compensation. The work with which the name 
of Sir Charles Todd will, however, always be closely associated was 
the construction of the trane-Continental telegraph line, which con- 
stituted an important link connecting the old world with the new. 
He conceived the idea of linking Adelaide with Port Darwin by 
wire in 1859, but it was not until several years later that he was 
able to give effect to his idea. 

The office address of Mr. J. R. Bext, M.I.C.E., is now 25, Victoria 
Street, Westminster, 8.W. 

Sir Wu. Preece is to sail on 25th inst. on a visit to the West 
Indies. The Liverpool Daily Courier says it is hoped that the reeult 
may be, that these valuable Colonial possessions of England will be 
connected with the Old Country by means of wireless telegraphy. 

Mr. Ernest PRIER ASHLEY, at present local manager at Peter- 
borough for the Central Insurance Co., Ltd., has been promoted to 
be local manager at their recently opened West End branch at 23, 
Regent Street, W. 


Mr. A. R, Watmstey, late inspecting engineer and surveyor 
of electrical plant and engines in the Southern and Midland 
Counties for the National Boiler and General Insurance Co., 
Ltd., of Manchester, and patentee of a recent improvement in 
mechanical ears for tramway work, is entering the mechanical de- 
partment of the British Westinghouse Electric and Manufacturing 
Co., Ltd., Trafford Park, Manchester. 


Obituary.—In our last issue we made brief reference to 
the death, on 7th inst., of Mr. SrepHen Witwiam SILveR, in his 
86th year. As Mr. Silver was one of the founders of the India- 
Rubber, Gutia-Percha and Telegraph Works Co., Ltd., we have 
tried to collect some details of a life which for over 50 years has 
been closely identified with the electrical industry in this country. 
Tn the report of the Parliamentary Committee which sat in 1859 for 
an investigation into the whole question of submarine cable con- 
struction, we find reference wade to the wc rk done by Messrs. Silver 
in collaboration with Mr. O. West. In bis evidence, Mr. West states 
that in the year 1845-6 he laid an india-rubber insulated cable 
across Portsmouth Harbour, and he prcduced a letter bearing testi- 
mony to the fact, which had been written to him by the chief of the 
Jhemical Department at Portsmouth Dockyard. Whether this 
cable was manufactured by Messrs. Silver or not we are unable 
to say, but it is known that they took from the beginning a very 
keen interest in the eubject, and did much to establish the employ- 
ment of india-rubber as an insulator. The manufacture of vulcanite 
or ebonite was another product from india-rubber in which they were 
much interested, and which they did a great deal to develop. In 1864 
Messrs. Silver formed the company known as the India-Rubber, Gutta- 
Percha and Telegraph Works Co., and we are glad to think that 
until bis death Mr. 8. W. Silver remained in close connection with 
that corporation as director, chairman, and latterly as extraordinary 
director, Throughout a long life Mr. Silver had many oppor- 
tunities of doing kindly actions, and of these opportunities he took 
ample advantage. His interests were manifold; everything new 
had an attraction, and this quality remaiced with him until only a 
few dsys ago. The Linnean Society, the Royal Botanic Society, 
and others of a kindred nature, claimed his attention. His early 
career in connection with his father’s business brought him into 
intimate relations with the Colonies, an interest which he conserved 
to the last, and many Colonials of the older, and even some of the 
Present, generation, will bear kindly remembrance of the ever- 
generous host who received them during tbeir visits to the old 
country. The Colonial Institute, and the Royal Geographical 
Society, lose an old friend, formerly one of their active members of 
Council, and travellers in Central Africa or elsewhere will be the 
poorer for the loss of Mr. Silver’s sympathy whicb, when necessary, 
took the practical turn of ready assistance towards the accom- 
plishment of their aims. 

In its obituary notice, the Times refers to the Library of Books 
on Travel, some 5,000 volumes, which Mr. Silver bad gathered 
together, as remarkable and unique of its kind. In their village of 
Letcomb Regis, both Mr. and Mrz. Silver closely identified them- 
‘elves with the well-being of the villagers and their other neigh- 
bours, and took endless pains to render life more agreeable to those 
who were less fortunately placed. At the funeral in Letcomb on 
Saturday, alarge number of people from the district were present, 


and the Silvertown Co. and other bodies with which Mr. Silver had 
been connected in London were also represented. In the last few 
years Mr. Silver and his two surviving brothers, Col. H. A. Silver 
and the Rev. Edgar Silver, must have had a justifiable pride ia 
feeling that a locality, where they and their father had started a 
great industry, had become incorporated in the postal district of the 
metropolis, and that in recognition of their ccnnection with its 
foundation, it bore the name of Silvertown. 








NEW COMPANIES REGISTERED. 





Ferranti, Ltd. (83,718).—This company was registered on 
February 27th, with a capital of £130,000 in 60,000 preference, 60,000 ordinary, 
and 10,000 deferred shares of £1 each, to take over all or part of the under- 
taking, assets and liabilities of Ferranti, Ltd., incorporated in 1901, to adopt an 
agreement between Ferranti, Ltd., of the first part, J. M. Henderson, the 
liquidator thereof of the second part, and this company of the third part, to 
acquire any other electrical, mechanical, or sanitary engineering business, and 
to carry on the business of contractors for the erection of central stations for 
the supply of electricity for. motive and other purposes, workers of such 
stations, constructors of railways, tramways, motor-cars, or waterways, and 
appliances appertaining thereto, telephone, telegraph and electrical apparatus 
manufacturers, suppliers of electric power and electric generators, lamps, 
engines and motors, manufacturers of and dealers in glass, india-rubber, 
vulcanite, iron, copper and other metal, electric conductors or non-conductors, 
wire drawers, insulators and coverers, electrical, mechanical and general 
engineers, &c. The first subscribers (each with one preference share) are :— 
A. W. Tait, Basildon House, Moorgate Street, E.C., chartered accountant; 
E. D. K. Busby, 47, Cicada Road, Wandsworth, S.W., gentleman; G. Taylor, 46, 
Carlton Hill, St. John’s Wood, N.W., chartered accountant; A. J. Side, 43, Oak- 
lands Road, Cricklewood, N.W., clerk; 8. Pedder, Clovelly, Long Street, New 
Barnet, clerk; 8. W. Hemmin, 10, Maldon Road, Acton, W., clerk; and B. 
Heyburn, 67, Mayford Road, Wandsworth Common, 8.W., clerk. No initial 
public issue. The numberof directors is not to be less than three nor more 
than seven; the firstare A. W. Tait, A. Whitaker (3, York Street, Manchester) ; 
J. M. Henderson, 2, Moorgate Buildings, E.C.; and S. Z. de Ferranti, 31, Lynd- 
hurst Road, Hampstead. The holders of the first’ mortgage debenture stock 
and the holder of the second mortgage debenture stock may jointly nominate 
two directors; remuneration, £250 each per annum (chairman £100 extra). 
The directors’ borrowing powers are limited to £150,000, Registered office, 
Hollinwood, near Manchester. 


Houghton-le-Spring and District Electric Lighting Co., 
Ltd. (83,784).—This company was registered on March 2nd, with a capital of 
£15,000 in £1 shares, to acquire from the Sunderland District Elec:ric Tramways, 
Ltd., or other authority, the Board of Trade Electric Lighting Provisional 
Order for the supply of energy within the districts of Houghton-le-Spring, 
Hetton-le-Hole and Easington, Durham, which Provisional Order was confirmed 
by the Electric Lighting Orders Confirmation (No. 6) Act, 1904, and to carry on 
the business of electricians, suppliers of electricity, electrical and mechanical 
engineers, &c. The first subscribers (each with one share) are :—Sir Douglas Fox, 
28, Victoria Street, Westminster, civil engineer; H. R. Hogg, 13, St. Helens 
Piace, E.C., director of Durham Collieries Electric Power Co., Ltd.; C. A, 
Osborne, Southsea House, E.C., director of Durham Collieries Electric Power 
Co., Ltd.; E. G. Nisbet, 13, Austin Friars, E.C., solicitor; W. H. Priestley, 23, 
Austin Friars, E.C., secretary; F. W. Moore, 13, St. Helens Place, E.C., secre- 
tary; and J. G. Swainson, 23, Austin Friars, E.C., solicitor. No initial public 
issue. The number of directors is not to be less than two nor more than five; 
the subscribers are to appoint the first; remuneration, £100 each per annum, 
Registered office, 13, St. Helens Place, E.C. 


Mann, Egerton & Co., Ltd. (83,780).—This company was 
registered on March 3rd, with a capital of £80,000 in £1 shares (15,000 cumu- 
lative preference), to acquire (1) the business of electrical engineers and fitters 
carried on by G.N. C. Mann and F. A. Jackson, at 5, Bank Plain, Norwich, 
and at Lowestoft and Ipswich and elsewhere, as G. N. C. Mann & Co., and 
(2) the business of motor-car engineers carried on by the saidG. N. C. Mann and 
H, W. Egerton, at 5, Prince of Wales Road, Norwich, and elsewhere, as ‘* Mann, 
Egerton & Co.,” to adopt an agreement with the said vendors, and to carry on 
the aforesaid businesses. The first subscribers (each with one share) are:— 
G. N. C. Mann, 5, Prince of Wales Road, Norwich, engineer; F, A. Jackson, 
5, Bank Plain, Norwich, engineer; H. W. Egerton, 5, Prince of Wales Road, 
Norwich, engineer; W. Pratt, 2, Gray Friars, Norwich, engineer; J. Ellis, 
69, St. Leonard’s Road, Norwich, engineer; C, P. Atthill, 62, Clarendon Road, 
Norwich, clerk; and A. W. M. Atthill, 62, Clarendon Road, Norwich, chartered 
secretary. No initial public issue. The number of directors is not to be less 
than two nor more than four; the first are G. N. C. Mann, F.. A. Jackson, and 
H. W. Egerton ; qualification, £1,000 ordinary or £2,500 preference shares; 
remuneration, £1,000 per annum divisible. Registered office, Bank Plain, 
Norwich. 


Peebles Steam Car Co., Ltd. (83,805).—Tbis company was 
registered on March 4th, with a capital of £30,000 in £1 shares (15,000 pre- 
ference), to adopt an agreement with Bruce Peebles & Co., Ltd., and the Elec- 
tric Conversion Syndicate, Ltd., to acquire and turn to account any patents, 
inventions, processes or rights, and to carry on the business of manufacturers 
oi steam, electric, petrol or other engines, railway carriages and wagons, cats, 
carts, trucks, vebicles, locomotives, rolling stock and conveyances of all kinds, 
engineers, ironmasters, founders, &c. The first subscribers (each with one 
share) are :—H. G. V. Adler, A.M.I1.C.E., 98, Lexham Gardens, W.; G. F. R. 
Steward, 19, Coleman Street, E.C., solicitor; A. W. West, 18, Devereux Road, 
Broomwood Road, New Wandsworth, clerk; W. D. Robertson, Victoria Koad, 
Leigh, Essex, gentleman; F’. E. Taylor, 182, St. Anne’s Road, South Tottenham, 
clerk; H. de H. Cooper, 43, Birchington Road, Crouch End, printer; and P, 
Cooper, 24, Highbury Quadrant, N., wholesale stationer. No initial public issue. 
The number of directors is not to be less than three nor more than five. Bruce 
Peebles & Co., Ltd., the Electric Conversion Syndicate, Ltd., and H. G. V. 
Adler, have the right to nominate three directors; qualification, 100; 
remuneration, £100 each per annum. Registered office, 25, Victoria Street, 
Westminster, 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Merthyr Electric Traction and Lighting Co., Ltd. (57,908). 
An acknowledgement of indebtedness, dated February 16th, 1905 (supplemental 
to a trust deed of October 28rd, 1901), to secure £20,000 further debenture stock, 
making, with £30,000 previously acknowledged, a total of £50,000 debenture 
stock, has been registered. The company has power under ‘the said trust deed 
to issue debenture stock, ranking pari passu, up to half its nominal share capital. 
Property charged by trust deed: All the company’s assets, present and future, 
Panag Leer and General Investment Co., Ltd., 1—2, Great Winchester 

reet, E.C, 


Birkdale District Electric Supply Co., Ltd. (70,259).—Par- 
ticulars of a series of £3,000 debentures, created February 14th, 1905, charged 
on the company’s undertaking and property, present and future, including 
uncalled capital. have been filed pursuant to Sec, 14 (4 of the Companies’ Act, 
1900, No trustees, 
























THE ELECTRICAL REVIEW. 








[Vol. 56. No. 1,425, Maron 17, 1905, 





CITY NOTES. 


Notting Hill Electric Lighting Co. 


Sir Wm. Crooxss presided at the annual meeting held at Win- 
chester House on March 7th. In moving the adoption of the report 
(see ExzctricaL Review, March 3rd, p. 364), he said that the year 
had been a record one for the company, and the present position 
was eminently reassuriog and satisfactory. The capital account 
showed that they had spent nearly £8,000 during the year, £3,973 
being for a new battery. After long and careful consideration it 
was decided to install that battery in order to assist the economical 
working of the joint station at Wood Lane. The demand on the. 
company during the day-time was small, there being few basements 
and practically no factories. By installing the battery they were 
able to take from Wood Lane a more even load. New mains had 
cost £2,000, and other items of capital expenditure brought up the 
total to £224,267. The revenue account showed an increase in net 
profit in advance of any previous record of the company. There 
had not been a corresponding increase in expenses, as economies 
had been effected all round. The net profit increased by 32 per 
cent., but the working expenses by only 2 per cent. The 
2 yer cent. increase was largely due to rates. Under the 
present law, they could look for no amelioration on the 
rate question. The total amount paid during the year 
was 4s. in the £ on the profits distributed to shareholders. After 
further remarks on the hardships of rating, Sir William went on to 
say that last year they purchased 1,900,000 units from Wood Lane, 
against 1,550,000 in the previous year, at a considerable saving, and 
they hoped that they would still further reduce the cost of production. 
The directors had considered it necessary to oppose seven or eight 
Bills now before Parliament containing certain clauses, 
enabling them to do this company injury in the future. One 
project was of a sweeping nature, and it might mean an 
expensive fight. They had combined with other companies 
involved, in order to lessen expenses. They hoped that they would 
be able to arrange with most of the promoters for the insertion of 
clauses, or the omission of words which would satisfactorily safe- 
guard the company’s interests. The net profit for the year, less 
depreciation, interest and sinking fund, left a balance to be 
divided of £11,663, being more than £3,000 above the available for 
division in any previous year. The depreciation, renewal and 
reserve fund now stood at £20,000, and nothing had been charged 
against it during the year. The Kensington and Knightsbridge Co, 
Ltd, contributed £6,354 to the joint fund which now stood at 
£12,000; whatever surplus was left in 1931 when the joint debenture 
stock was redeemed would be divided by the two companies in 
accordance with the amounts they had contributed respectively to 
the sinking fund. The surplus had every appearance of being a 
pretty substantial one. In 1891 they had 77 customers with 6,000 
lamps ; in 1904 there were 2,267 customers with 132,132 lamps. At 
the last meeting he predicted an increase of about £4,000 in revenue. 
This figure had been exceeded, principally owing to the heavy fogs 
during the latter half of December, the actual figure being £5,520 
increase in revenue and £4,782 in net profit. The rate of progress 
was being maintained this year. This year they did not expect to 
have to spend any new capital, except a iew thousands for 
strengthening or extending mains. They anticipated an increase 
of £4,000 or £5,000. Everything possible was being done to extend 
the business. The company was capable of meeting any paying 
demand for electricity in its area. The Wood Lane works reflected 
great credit upon the management, as current was being produced 
there at a lower cost than at any other station in London, the works 
costs being ‘61d., the management costs ‘41d., and the interest on 
capital and sinking furd brought the total cost for the year to 1°12d. 
per unit. They were now reaping the benefit of the increased 
business obtained by reducing the charges to consumer. 

Mr. R. BipputpH Martin, M.P., seconded, and, in reply to 
questions, made some further reference to the question of the 
rating of machinery. 

The report was adopted, and the retiring directors and auditors 
were re-elected, and the board and staff thanked. 


Metropolitan Electric Supply Co. 


Mr. W. H. &riprs presided at the annual meeting held at 
Winchester House on Tuesday. 

In moving the adoption of the report (Etectrican Review, 
March 10th, p. 411), the CHarrman first explained the capital 
account, which was a little confusing and complicated. At 
the end of 1903, the capital expenditure amounted to £2,090,000. 
During 1904 they had apent £208,000, making £2,298,000. Of this 
sum £759,000 was money spent in Marylebone, aud on Sardinia 
Street station. If they wrote off that amount, it would leave 
£1,540,000, which represented the amount of the capital expended 
at the present moment. They would want to know how that had 
been reduced. The total amount of money received from the 
Marylebone award and the Sardinia Street arbitration, amounted 
to £1,395,000. Out of that they had credited back to capital 
£759,000, so that at the present moment the actual capital was 
represented partly by their various stations, and mains, land, and 
machinery, and partly by cash, and there were certain deductions 
for money paid-back to the banks. Some £300,000 or £400,000 was 
now invested in first-class securities, 80 as to be availabie during a 
considerable period of time to draw upon and spend in the business 
without asking for new capital. As regards the remainder of the 


awards money after they had credited back the amount to capital, 
there remained a sum over of £680,000. £600,000 of that was returned 
to shareholders in the form of a £6 bonus, and the remainder of 
it for the present was carried over to reserve. The gross revenue 
for the year was £306,000, and to produce that the working costs 
came to £129,703. Out of the £190,182 available, they had, after 
deducting debenture and preference interests, &c., £128,157. They 
had carried £20,000 to reserve (a substantial increase on the previous 
year), leaving £108,157. After psying the dividend of 10 per cent 
for th’ year, they had £8,157 to carry forward. The progress of 
the company had been very gratifying during the year, for they 
had added the equivalent of 89,000 lamps, which meant that in iis 
fourteenth year the company was not only showing a substantial 
progress, but a better progress than it had ever shown before. The 
total lamps were 939,000, and he hoped that when he met them 
next year it would run into seven figures. A.considerable quantity 
of last year’s current was taken for motor purposes, and that was a 
line of advance that they were looking for in the future as one of 
the principal sources of revenue. One heard now and then 
criticism of this and other London companies, but there was a 
vast difference in the cost of supplying light and supplying 
motor power. The rzal economical supply did not really consist 
in either light or power, but the two combined. At the 
present moment this company was in a position to supply 
any amount of power that was required—to little or big customers 
who came to them tc-morrow. They had a large reserve of land 
at Willesden, so that they had the means, almost indefinitely, of 
supplying any power that the neighbourhood might require. The one 
or two things that they were asking for in their Bill, if they were 
granted would facilitate cheapness of production, The chairman 
spoke in high praise of the energetic and conscientous work of Mr. 
Cunliffe Owen, the secretary; Mr. Highfield, the engineer; and 
Mr. Conacher, the general manager. 

Mr. Leverton Hargis seconded the motion, which was adopted 
upavimously. 

The CHatpMaNn mentioned that this year they sold £24,000 worth 
more current than in the preceding year, but the costs of produc- 
tion were £12,000 less. That was after 1903, which gave almost as 
good results. lf they took the two years together they would 
find that the increase in current sold produced £40,000, and 
the diminution in expenses was £27,000, which really meant 
£67,000 to the company. One of the chief. reasons was that 
they were now getting the benefit of the capital expended 
at Willesden on new engines and condensing plant, and another 
reason was the extraordinary economy effected by the excellent 
management of their engineer in coal consumption. In 1898 
they produced 73 millions of units, and the amount spent on coal 
that year was almost exactly the same as was spent last year, when 
they produced 15} millions. 

The retiring directors and auditors having been re-elected, the 
meeting became extraordinary, and passed special resolutions 
dividing each £10 ordinary share into two £5 shares, and increasing 
the voting power of the preference shareholders to meet that 
alteration. 

A cordial vote of thanks to the chairman for his excellent services 
to the company closed the meeting. 





Brompton and Kensington Electricity Supply Co. 


Tue directors’ report for 1904 says that the revenue account 
shows a credit balance of £28,271, which, with the balance 
of £4,179 brought forward, £384 balance of interest received, 
and £110 surplus on sale of securities, makes a total of 
£32,944. After deducting £2,096 for interim dividend on the 7 per 
cent. cumulative preference shares, and £6,304 interim dividend at 
the rate of 9 percent. per annum for the half-year to June 30th on 
the ordinary shares, the directors recommend that the sum remain- 
ing, viz , £24,544, be dealt with as followa:— 
To credit of depreciation account ee os oe es ee =£8,(00 
To preference dividend for half-year ended December 3lst_.. 1,910 
To dividend on ordinary shares for half-year ended December 
8lst at the rate of 11 per cent. per annum, making 10 per 
cent, for the year es ow ee oe ee ee 
To directors’ additional remuneration A oe oe 
Leaving, to be carried forward, a balance of an oe ae 5,984 


Total oo oo ee £24,541 
The following table shows the progress of the business :— 


7,97, 


O47 


Equiv. 

of 8-c.p. Increase ; 

lamps’ in8-c.p. Customers Gross Expendi- Ne 
Year, connected. lamps connected. receipts. ture. receipts 
1900 108,978 18,675 2,595 £86,125 4 65 £14,801 0 10 £21,824 3 
1901 121,212 12,234 2,650 41,154 4 6 16,905 2 8 24,249 1 10 
1902 137,326 16,114 2,979 45,655 2 7 19,086 4 8 26,6:8 17 11 
1903 154,853 17,527 3,826 60,272 18 7 21,089 0 6 29,233 15 1 
1904 169,869 15,016 8,575 50,189 7 & 21,918 15 1 28,270 12 vi 


Owing to the price per unit having been reduced, whereby the 
consumers have benefited to the extent of nearly £4,000, the profits 


show a slight decrease for the first time in the history of the, 


company. 





Bournemouth and Poole Electricity Supply (9. 


Tum directors’ report for 1904 says that the capital expended during 
the year was £31,405, making the total expenditure at December 
31st last £318,294. In December last the balance of the ordinary 
shares was allotted pro rata to the shareholders at a premium of 41 
per share, and the balance of the debenture stock was disposed of 
at par. In order to provide further funds as necessity arises for 
the development of the company’s business, the directors propos 
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to increase the share capital from £300,000 to £500,000 by the 
creation of a farther 10,000 preference shares of £10 each, anda 
further 10,000 ordinary shares of £10 each. They also propose to 
increase the borrowing powers of the company from £150,000 to 
£300,000. The balance to credit of net revenue account is £15,765. 
Out of the above-mentioned balance of £15,765, the full dividends 
for the year on the 44 per cent. and 6 per cent. preference shares to 
December 31st, 1904, have been paid, and the directors now recom- 
mend the payment of a dividend on the ordinary shares at the rate 
of 7 per cent. per annum for the year ended December 31st last. 
This will absorb £14,722, and leave a balance of £1,043 to be carried 
forward, Application has been made to the Board of Trade, with 
the consent of the local authorities concerned, for a provisional 
order for Wimborne and the surrounding districts, with a view to 
supplying same from the company’s station in the Bourne Valley. 
The total applications received at December 31st last amounted to 
the equivalent of 121,589 8-c.P. lamps, being an increase of 21,051 
for the year, as compared with an increase for the previous year of 
19,542. The total number of Board of Trade units sold for lighting, 
power and traction purposes was 1,703,329, being an increase of 
193,327 units for the year. The Richmond (Surrey) Electric Light 
and Power Co., Ltd., continues to make satisfactory progress. A 
dividend at the rate of 7 per cent. has been declared on the ordinary 
shares of that company in respect of the year ended December 31st 
last. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c, 

Quantity generated in Board of Trade units ee ee .. 2,856,888 
Quantity sold— 

ORIG IAMIOM ccs ds, ee’ ee «cg G0. wa cs 21,033 

Private consumersby meter .. fa aa A -- 1,682,296 

(eer eolns ee tes. < ve ae e ys aa +» 1,703,329 
Quantity used on works.. Sa aa we oa ae es 279,227 
‘Total quantity accounted for .. Fe ve oe aa -. 1,982,556 
Quantity not accounted for .. aa os ce Kee can, SE 
Number of public Jamps.. oe os ve ee “a oe 110 
Total maximum supply demanded .. ee ee nee +. 1,561 kw. 





Direct Spanish Telegraph Co. 


THE accounts for the year ended December 31st, 1904, show a 
balance to the credit of revenue of £10,201. After adding the usual 
sum of £5,000 to the reserve fund, the balance will amount to 
£5,201, which, together with £385 1s. 10d. taken from the contin- 
gencies account, enables the directors to recommend the declaration 
of the dividend of 10 per cent. on the preference shares, and a 
dividend of 4 per cent., free of income-tax, on the ordinary shares, 
for the year 1904, amounting to £5,586. Half of this amount was 
distributed on October Ist, 1904, as an interim dividend in respect 
of the half-year ended June 30th, 1904. The balance to the credit 
of the contingencies account will then amount to £795. 

_ The Barcelona—Marseilles cable has, unfortunately, been three times 
interrupted during the past year. Owing to the frequency of these breaks, the 
directors took steps to put the cable into a thorough state of repair, and the 
work has now been satisfactorily carried out. 

The Bilbao cable broke down on December 13th at about 25 knots from the 
Spanish end. Communication was restored on December 20th, the interruption 
having lasted 74 days. 

he cost of these four repairs, amounting to £8,092 8s. 1d., has been charged 
against the reserve fund, 





South London Electric Supply Corporation. 


Mr. Gzorae Exuis, J.P., presided at the annual meeting held at 
Cannon Street Hotel last Friday. In moving the adoption of the 
report (see ExnEctRricaL Review, March 10th, p 408), he said that 
the company had made satisfactory progress, and the expectation 
expressed at the last meeting as to the probable increase in lamps 
connected had been fulfilled, the exact number at December 31st, 
1904, being 107,000. Since then a large number of additional 
lamps had been connected to the mains and applied for, there still 
remaining a balance of nearly 7,000 lamps awaiting connection. 
Several of the electric power Bills now before Parliament would 
affect this company seriously, and it would mean that the best pay- 
ing loads—in fact, the very plums of electricity supply—could be 
taken by the competing companies, notwithstanding the fact that 
this company had to work under serious statutory obligations and 
restrictions, and had expended a large amount of capital in pro- 
viding for Lambeth an electricity supply capable of meeting any 
likely demand. The proper steps had been taken to safeguard 
shareholders’ interests. The supply of power to the L.C.C. had been 
continued without interruption throughout the year. This traction 
load would remain with them certainly through the present year, 
and possibly longer. This load, together with the increase in the 
company’s own business, had been the means of again still further 
1educing the total costs of generation, which was still the lowest 
obtained by any of the electricity supply companies in the metro- 
polis, the actual figure being no more than 1°07d. per unit sold, 
against 132d. obtained in 1903. They had installed a new con- 
densing plant, which had made a satisfactory decrease in the cost 
of coal per unit delivered; also, at the latter end of 1904 they 
installed a new filtration process, which was working satisfactorily, 
and would reduce the consumption of water. During the year 
three new boilers, mechanically stoked, had been erected. After 
many endeavours they had now persuaded the railway company to 
provide a railway siding, and this would reduce coal costs, and give 
greater ease in the handling of large supplies. They had put on 
order, for erection before September, a 900-xw. steam alternator, in 
order that during next winter the spare plant might bear a proper 
Proportion to the anticipated demand. After briefly referring to 
capital expenditure the speaker turned to the balance-sheet, and 
said that, in accordance with thejscheme adopted at the last meet- 





ing for the extinction of the preliminary expenses over a period of 
10 years, a second instalment, amounting to £4,140, had been 
written off. Further, they had dealt with the very important 
matter of depreciation on a liberal scale, having set aside for that 
purpose £6,000. The amount written off under these two heads 
alone represented, on the capital expended, nearly 3 per cent. 
- Although the balance of £19,447 would have allowed of a dividend 
of atleast 5 per cent. for the year, they considered it would be more 
prudent to pay a smaller dividend, and carry forward a larger 
balance, and, consequently, they recommended the payment of a 
dividend of 4 per cent. for the year, which would absorb 
£13,000, leaving £6,447 to carry forward. The general business of 
the company was steadily progressing, and they would, in con- 
sequence, be in a very much stronger position when they lost the 
L.C.C. as a customer than they were when it came to them, 
still the diminution of receipts, when that time came, must be 
considerable, and it seemed wise to anticipate it by building up, in 
the meantime, a fund for the equalisation of dividends. The 
speaker proceeded to refer to the action against the company by the 
Lambeth Corporation for not consuming the refuse which the police 
magistrate had, at their ingtance, ordered the company not to con- 
sume, They commenced these proceedings about four years ago, 
and had now revived them after allowing more than two years to 
elapse without taking any steps. 

Several questions were asked by shareholders, and, in reply, Mr. 
J. ATHERTON (a director) said that it would hardly be advisable to 
state the proportion of their output that was sold to the L.C.C. 
The destructor action would probably come on within three or four 
months, and they had every comfidence of winning. 

The report was adopted, and the 4 per cent, dividend approved. 
Retiring directors and auditors having been re-elected, a vote of 
thanks to the chairman was passed. 





Ernest F, Moy, Utd. 


Tux directors’ report for 1904 shows that a profit of £831 has been 
earned during the year, which, together with the amount of £71 
brought forward, makes £903 available for disposal, and the 
directors recommend that this be dealt with as follows:—74 per 
cent, dividend on 8,032 ordinary shares, £588 ; 6 per cent. dividend 
on 1,420 preference shares, £81; income-tax, £42; general reserve 
account, £100; balance carried forward, £92. In spite of the 
undoubted depression in trade which existed during the whole of 
last year the directors report that the works have been kept fully 
employed, notwithstanding the fact that keen competition has been 
met with in securing orders. The directors have secured additional 
premises conveniently situated and new departments have been 
created, which include a brass foundry, fret cutting and enamelling 
shops and good storage room, the latter enabling more space to be 
occupied for turning out work in the old premises. As these new 
premises were only put into operation at the beginning of 1905, the 
benefit will be felt during this year, and with the indications of 
improved trade the directors have every hope that the present year 
will be a satisfactory one. 





Oxford Electric Co, 


THE meeting held on March 3rd was presided over by Sir Henry O, 
Mance, who went briefly into the figures given in the accounts, 
and stated that they had added to the system 9,519 8-c Pp. lamps, 
and had now an equivalent of over 65,000 lamps connected. The 
increase in the number of lamps was about the same as in 1903, and 
much greater than they ar€icipated it would be. The 2,000 shares 
offered to the shareholders were subscribed for three times over. 
The proceeds of the issue had been devoted principally to expendi- 
ture in erecting additional accommodation for the new machinery 
required to meet the increasing demand, and in the purchase of 
three transformers, &c. They had also incurred a considerable ex- 
penditure in mains extensions. An estimate was being prepared of 
the capital expenditure required this year. To meet that expendi- 
ture it would be necessary to issue the remaining 1,500 shares, 
They had generated about 1,200,000 units during the year. This 
amount corresponded very closely with the increased expenditure 
on coal. They had been steadily working on the strengthening and 
improving of mains, and lately had had fewer difficulties. The 
mains had been down now nearly 14 years, and some of them were 
showing signs of wear, but they had found it necessary to condemn 
very little. During the last year or twothey had found signs of the 
main flue sinking, and, after closely inspecting it, they found it was 
not to be relied on. They had now sunk the foundations to a much 
greater depth. They had also enlarged the flue and raised the 
level of it, so that the intrusion of water from the river would, in 
future, be prevented. The maintenance figures were rather heavier 
than usual, Among other items was a new belt, and they took 
advantage of the fact that there were some steeple-jacks in the 
neighbourhood to have the shaft examined and repaired. The 
receipts on account of sales of current metered had increased 
from £15,708 to £17,792. They did not expect to go on increasing 
the lamps in future years at the rate they had done in the last year 
or two. He wished to protest against an insinuation in tke 
London daily papers that there was any unusual danger to Oxford 
colleges in consequence of the introduction of the electric light. 
Statistics and experience showed that’whk2never the electric light 
was introduced there was a decrease in the number of fires. The 
writer pointed out that these colleges were more subject to fire than 
other houses. As far as his experience went, he should say that old 
oak was less inflammable than new pine, and he did not see why a 
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college should be more subject to fire than any other place. They 
had over a thousand customers. They had been working over 
13 years, but it had never come to his knowledge that there had 
been one single mishap from the electric light in the houses which 
they supplied with current. 

The report was adopted. 





Davis & Timmins. 
THE sixth annual general meeting of the above company was held 
on the 14th inst. at Winchester House. ; 

Sir Hznry Mance, the chairman, in submitting the report out- 
lined in our last issue, said that while most industrial companies’ 
shares had suffered from trade depression, their shares had, if any- 
thing, appreciated. Their business was a wide one, and they had 
an increasing number of customers. At the Wood Green works it 
had been necessary to supplement their gas engine plant by an 
additional engine, the cost of which would probably be taken from 
the reserve fund. It was with great regret that the directors 
reported the death of their late managing director, Mr. Arthur Le 
Neve Foster, in June last; Mr. Geo. E. Davis, who bad been asso- 
ciated with the company from its commencement, had been 
appointed to the vacant position, and Mr. Wm. Negus had been 
offered a seat on the board. 

Subsequently Sir Henry Benbow was re-elected as a director, and 
the appointment of Mr. Wm. Negus confirmed. 





Wm. Griffiths & Co, 

At the sixth ordinary general meeting held on the 14th 
inst., at the Great Eastern Hotel, the Caatrman (Mr. W. A. 
Mitchell) stated that the gross profii showed a falling of 
£15,644, compared with the previous year. The company’s turn- 
over during the year in both the supply and ordinary paving 
departments were well maintained, but the results of the construc- 
tional department were most disappointing, owing to the unremune- 
rative character of two large contracts, amounting to some £180,000. 
The general business bad bad to bear the losees in the constructioval 
depsrtment, but the directors regarded the results as merely a 
temporary set-back. 

A long discussion ensued, the various speakers being about equally 
divided on the question of the soundness of the company’s business, 
avd eventually it was decided that the board would meet two or 
three shareholders in order to discuss matters. 

The report and accounts were then carried. 





Oldham, Ashton and Hyde Electric Tramway Co. 
—The report for 1904, to be presented at the meeting on the 
17th inst., states that the total revenue for the year amounts to 
£29,349, and expenditure (including £1,600 for debenture interest) 
to £22,877, leaving a profit of £6,472, which, added to £170 brought 
forward from the previous account, makes an available balance of 
£6,642. The directors propose placing to depreciation and reserve 
fund £1,000, and after paying a dividend on the ordinary shares at 
the rate of 7 per cent. per annum for the six months ended December 
31st, 1904, making 6 per cent. for the year, leave to be carried 
forward £142. The total capital expenditure to December 31st, 
1904, amounts to £153,668. With the addition of the £1,000, the 
depreciation and reserve fund will amount to £9,748. A satis- 
factory agreement has been entered into, by which the Corporation 
of Ashton-under-Lyne will continue to supply the electrical energy 
for the working of the tramway. 


National Electric Construction Co.—The gross 
profit for 1904 was £29,351. The credit balance available is £16,402. 
£10,112 is set apart for reserves, depreciation, &c.; 6 per cent. is 
paid on the capital, absorbing £6,007 ; and 14 per cent. dividend is 
paid on the vendors’ sharee. The Musselburgh tramways and light- 
ing system was inaugurated in December. Up to March 9th, 425,334 
passengers were carried and 4,000 8-c Pp. lamps have been applied 
for. -The Bo’ness lighting installation was inaugurated on February 
6th, and that of Carnarvon on February 23rd this year. The meeting 
is to be held on March 24th. 


Stewarts & Lloyds, Ltd.—The directors have decided, 
after setting aside £40,000 for depreciation, to recommend 11 per 
cent. on the ordinary sbares, placing £25,000 to reserve, and 
carrying forward £53,100. 


French Thomson-Houston Co.—The committee of the 
Thomson-Houston Co., of Paris, recommend a dividend of 5 per 
cent. The statuory reserve of 5 percent. will amount to 106,266 fr., 
and 134,596 fr. will be carried forward. 


Fairbairn, Lawson, Combe, Barbour, Ltd.—The 
report for 1904 states that the profit forthe year, after charging 
expenses incidental to the business (including depreciation, 
£13,850), amounted to £100,381. The dividend on the ordinary 
shares is 74 per cent. for the whole year. The directors transfer 
to the reserve fund the sum of £23,000, and carry forward £7,993. 


Prospectus,—The list is to close to-morrow, Saturday, 
in an issue at par of £50,000 5 per cent. first mortgage debenture 
stock of the Anglo-Portuguese Telephone Co., Lid. The stock is 
offered by the Consolidated Electrical Co., Ltd., who are the 
largest shareholders in the company. 

South Metropolitan Electric Light and Power Co.— 
The debenture stock transfer register will be closed from the 20th 
to 31st inet. for the preparation of the warrants for half-year’s 
ropgeeee payable April 1st next, which will be posted on the 

ist inst, 








STOCKS AND SHARES. 


Wednesday Evening. 
Tum Stock Exchange is busier than it has been for months— 
perhaps for years past. Investment and speculation are alive in all 


departments, with the exception of the mining markets, and as 


the latter are perhaps rather doubtful blessings to the public, 
their inanition need cause regret only to those immediately con- 
cerned. The volume cf trade has culminated in one of the heaviest 
“ pay-days” known of recent timer, and the press of a nineteen 
days’ account inspires the hope that some brevity in these financial 
notes may be pardoned at the end of a particularly long day in the 
markets of the Stock Exchange. 

Electricity sections are good, and there is a lot of business being 
done on both sides of the slate, buying and selling. Hence it 
happens that changes in the price-lists are not very marked, 
although on balance the tendency is distinctly upward. Telegraph 
securities display the greatest number of improvements. Industrials 
have smart rises in Edison & Swan issues as their distinguishing 
feature, and Electricity Supply shares continue steadily good. 

Two falls of 5s. each in Brompton Ordinary and City of London 
Ordinary reduce the prices respectively to 104 and 122. The decline 
in Citys is the result of a few selling orders on the top of the recent 
rise. It may be observed that the deduction of dividend is often 
followed by sales on the part of proprietors who have refrained 
from realising until their dividends are secured to them. Most of 
the electric lighting shares have been quoted ex dividend within 
the last few weeks, and the inference is obvious. 

Charing Crogs Ordinary shares are better at 83, and Metropolitans 
rose to nearly 20 before the dividend came off to-day, Wednesday. 
South London shares have hardened, and St. James’s added 5s, at 
14. Debenture stocks are still in strong demand. Midland Cor- 
poration 44 per cent. Debenture, recently admitted to quotation, is 
a point harder at par. Bournemouth and Poole Ordinary are 12:, 
and the Preference 10, the new proposals causing little change in 
these prices. Brush shares advanced a trifle, the Preference at 1? 
showing + rise. Smart jumys occurred in the Edison & Swan 
Debenture stocks, the 4 per cent. being 3 points better at 823, 
and the 5 per cent. gaining 5 points at 88. The partly-paid “A” 
ehares stiffened to £1, and the fully-paid are nominally 10s, up 
at 12. 

Electrical railway stocks somewhat hang fire in the general run 
of cheerfulness apparent in Home Rails. It is staid that the 
Central London must shortly face heavy expenditure in order to 
relay most of its track, as the lines are wearing out. The svg- 
gestion may be wide of the mark, and the pronounced activity of 
the motor-’bus promoters seems far more likely to be the restraining 
influence that prevents the investor buying ‘‘Twopenny Tube” 
stocks. Then, too, the District should be ready very soon now to 
start its electrified service. The price of District stcck is 42, and of 
Metropolitan 974. Baker Street and Waterloo Detenture put ona 
trifle at 24 premium. The two other new Tube Debentures, Charing 
Cross and Great Northern, are both about 10 per cent. premium jor 
the Special Settlement. It will be noticed that of the money 
required by the London County Council and the Johannesburg Cor- 
poration in their latest loans, a fair proportion is wanted for 
electrical schemes. 

In spite of Mr. Yerkes’s eloquent generalities at the London 
United Tramways meeting, the price of the Debenture stock has 
fallen to 99—102, although the Preference keep fairly steady at 
10}, thereby affording proprietors a good opportunity to get out of 
this investment, Argentine Tramway descriptions call for 10 
comment, but Buenos Ayres National “A” First Preference came 
on offer at 62. Capes remain at 13; the market are not eager to 
deal while the directorial feud continues. Metropolitan El:ctric 
Tramway Debenture rose to 1064, and the 5 per cent. Debenture of 
the British Electric Traction is a point up at 123. Westinghouse 
Preference reacted + to 3} after their swift advance, but the 
Debenture stock is better at 92. 

In the Telegraph section there are over a dozen improvements, 
the Anglo-American Telegraph varieties showing especial strength. 
Anglo “A” has developed into one of the most popular gambling 
counters of the moment, and the company’s other stocks are a!s0 
good. Direct United States Cable shares went better in sympathy, 
and there has been fresh United States support of Submarine Cables 
Trust. Globe Telegraph and Trust shares, Ordinary and Preference, 
have again advanced with the rest of the Telegraph market. 
Eastern Telegraph stocks, and Eastern Extension shares move 
slowly upwards, while 10s. rises have accrued to Indo-Huropeans 
and Great Northerns. There has been further demand for Western 
Telegraph shares and Detentures. A sovereign rise took Telegraph 
Construction shares to 37, and the Debenture stock improved to 104. 
Amongst Telephone descriptions, the National group is practically 
unchanged, but Orientals have more than recovered their decline of 
a week ago, and at 13 are ,°, better.! 
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l TELEGRAPH AND TELEPHONE COMPANIES. 
3 
2 Stock Ol Ol Business done 
2s Present or Dividends for the last osing : week ended 
MAMB, Quotations Quotations 5 
t Teas, — tines yeas, March 6th. | March 15th, | Manch 16th 
a ——— —___— 
I 1902, | 1908. | 1904 Highest|Lowest 
eg 67,100 | African Direct Telegraph, 4 % Debs. eeluae, | (se 7 ee a oo . a 99 —102 99 —102 + * 
95,000 | Amazon Telegraph Oo. Se: 's shares, Nos, 1 to 95,000 oe, ee a 10 pe a ‘a 2434— 23 2%— 22 *- 
119, 7003 Do. do. 6% Debs., Nos.1t01,250Red. .. «.. «| 100 oe os -- 70 — 75 70 — 75 : * 
z 788,840 | Anglo-American Telegraph Sa 4G de oe oe oe 61s. Be €0 — 62 6L — 63 60 ey 
8,105,580 Do, do, do, 6 8% Pref, ee oe on ae a Stock 6% 6% % 107 —108 1084— 1094 1093 1064 
t 8,105,680 | Do, do, do. ferred al) earl ide. ag. oa 1/- 2s." Nil 154— 153 164— 163 175 153 
44,000 | Chili Telephone, Nos, 1 to 10000 aR EE a er ane 5 6% | 7% “ 63— 64 6g— 6% - e 
: 18,888,800$ | Commercial Cable ee ee ou eo ee -» | $100 8% a 230 —240 230 —240 Ee aa 
1 1,841,209 Do. do, Sterling 500 year 4% Deb. Stock Red, .. -- | Stock na an ‘ 98 —100 98 —100 993 993 
; 16,000 | Cuba Telegraph ere te ee) de. © 60) - eee 64% | 5% 83— 9 8i— 9} 9%, | 
6,000 Do. 10 % Pret, se os s én on oe on 10 ee oe 17 — 18 17 — 18 ae ue 
y 19,981 | Direct Spanish Telegraph, Ont. 3 a eee 5 aa re a “3g— 38 Bg— 4g ee se 
6,000 _ >= Cum. Pret, ee ee ee ee 5 ee ee s— Si— FF + oa 
80,000 rH Debs. és aa “a - < 50 ee as 101 —103 101 — 103 aad da 
: 60,7101 Direot U United States Cable 90 | 8% | 8% Sa 113— 114 1g— 11% 11} nag 
78,500 | Direct West India Cable, 3%! Reg. Deb., within Nos, 1 to 1,200, Red, | 100 a +. 100 —i62 100 —102 és = 
2 4,000,000 | Hastern Telegraph, Ord. Stock ae ~~ <e -o¢ en) PE. L FH 144 —147 145 —148 473 | «(145 
' 1,955,565 Do, B84 % Pref. Stock vee ae einen << os 91 — 93 92 — 94 933 | 912 
1,684,645 Do. 4% Mort. Deb. Stock Rea. ; ee oo -. | Stock oa ad 107 —109 107 —109 1083 1084 
7 800,000 | Hastern Extension, Australasia, & and China Telegraph .. .. 10 1% | 71% 143— 14} 144— 15 14}; 14% 
B20,0007 Stock ee re ee 104 —106 105. —167 10:4 106 
l 800,000 | Eastern & South African Teles v4 Mt. Db., Nos, 1 to 8,000, red. 1909 | 100 ; <0 Be 100 —102 100 —102 az 
900,000 | Do. do. Reg. Mort. Debs, (ifsuritius Sub.) 1 to 8,000 25 oe 1 a | eae 101 —103 101 | 1004 
180,227 | Globe Telegraph and ee ee ee ps 10 |£8167*| 54% ‘ 10g— 103 103— 11 10}; 10; 
180,049 6 % Pre Se cee) Pa ete 5 oy 3 144— 144 148— 14% wit | 142 
150,000 | Great Northern <a rs) Coperinag na 10 194% | 15% = 82 — 33 824— 834 B24 ne 
60,600 Halifax and Bermudas Cable, 44 % ist Mort, Debs. wi within pee } 100 af me * 100 —102 100 —102 Pe ” 
17,000 | Indo-European Telegraph io. = “| 95 | 100% | 10%] .. 46 — 48 47 — 49 47g | 472 
72,680 | Monte Video Telephone Co., WARSOM. 5 ce ees eos 1 B% | 8% + a t3— 43 oe 
1,988,888 | National —— Pref, Stock re ee ee oe ee Pg 6 % 6% 6% 1124 —1134 110 —111 xd 1134 1093 
1,966,667 Do, ef, Si me om ae ee. gt aan 44% | 5% | 5% 106 —103 104 —106 xd | 1074 105 
15,000 Do, do, Cum. Ist Prof, 1. <co' cc cco ee 10 6% | 6% | 6% 13 — 14 124— 134xd é aa 
15,000 Do, do. 6%Cum, 2n Be ; i aces 10 6 6% | 6% 12 — 18 12 — 13 xd 123 os 
; 9,250,000 Do, do, 6%Non-cum. 8rd. Pref,,1%0 950,000 .. .. 5 5 5% | 84% 6 5g— 58xd 533 5am 
: 000, 0002 Do. do. Deb. 8' Red, =e - oe ee | Stock | 8% 84% | 4% 99 —10L 100 —102 1003 100 
689,598 Do. do. Deb, Stock Red. -- | 100 4% | 4% . 104 —106 104 —106 105 104 
L 179,818 | Oriental Telephone and wleo. Mos. 1 to Mm, 504, fully paid <o. we 1 6% | 68% + c= ee ly 1} “s 
50,000 Do. do. a Pref. . a 1 wh x i 1a— ly, Ya 14 iy; 
100,000 | Pacific and European Ti, 4 % uar, "Debs., 1to 1, 000° eo e- | 100 ée ee ee #8 —101 98 — +“. a 
11,8893 uter’s .. ae Nad eee sas eer Tee 8 5% ee ee 4- 4— 1% . : 
8,808 | Submarine Cables Trost “a ua a aa ee | Cort, ae aa 124 —127 125 —128 ee 
; 68,000 | United River Plate Telephone - aa ee 5 1% ee - a a- 7 : 6 
40,000 Do. do. 6 % Cum, Pret., Nos, 1 to 40,000 ae 6 “ A — 6 5 — 7 x 
179,947 Do. do. 5 % Debs, .. ee ee oo e- | Stock oe ee ° 107 —109 107 —109 ae . 
15,6091 | West African Telegraph, Shares ee Pe 10 2% 4% 8— 8— ae ee 
,008 | West Coast of America, 1 to 30,000 and 53, 001 to 63, 003° 24 ee oa ee ts 1 ts— a ye 5 
160,000 | West Coast of America, 4% Debs., 1 tol, 500 guar, by Bras, Sub, Tel, | 100 ee ee ee 100 —102 100 —102 me a 
967,9801 | Westen Telegraph, Lid, a 1 to 207, 980 oe ee ee 10 1% 1% ° 184— 14 14 — 143 14,3 leg 
75,000 ds do, 5 % Debs. nd Lowy 1906 :: “ «> | 100 oe re ea 101 —103 10t —103 ae x 
400,0003 Do, do. 4% Deb. Stock Red, .. oo eo ee | 100 ee ee 102 —104 103 —15 1033 ee 
88,821 | West India and Panama a: “aa a 10 ee we ve g- 1 Z- 1 4 ‘i 
84,668 Do, do, do, Cum, 1st Pret, °. :.| 10 oa HE aie a— 9 8 9 9 sa 
4,669 Do, do, do, Cum, 2nd Pref. ee 10 He “a ng 8i— 83 83— 8% Ze ae 
80,0008 vo, do, do, Debs., Nos, 1 to 1,800 ee | 100 ea aa a 103 —15 103 —1C5 aS 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 | British Aluminium 7 % Cum. Pref. .. oe ee ee ee oo 5 ~ es +e a 5 44— 5 : 
10,000 a do. “A” 6 % Cum. Pref. .. oe oo ee 6 oe ee es 4j— 65} 4j— 5, es 
800,0002 > 5% 1st Mort, Deb, Stock Red, ee ee e» | Stock ee ee 98 — 102 68 —102 e we i 
100,000 Bush H ion oe oe ee ee oe ee ee 10 8% ee ee 93— 92 of 93 933 93 
100,000 Do, do 6 . Pref. .. ee ee ee oe 10 ee ee ee 104— 113 10g— 115 ll 10% 
600, 0u02 Do, ~ 5 % Perpetual Debenture Stock .. .. | Stock ee ea : 12. —123 122 —124 123} 1214 
Do. 44% 2nd Deb. Stock Red, ee ee e- | 100 we ee 97 — 99 95 — 97 bea 98 
100,000 | British Daculnaed and Helsby Cables “ aa ee “ ee 5 10 % 8% 5i— 64 5ji- 64 64 os 
100,000 Do, do. 6% Cum. Pref. .. eo ee ee ee E e aa 6i— 5z Bi— 5; i 
000 Do, do. % 1st Mort. Deb. Red... ee ee e- | 100 ee ee *e 101 —104 101 —104, " eo 
60,000 |{Browett, Lindley & Co., . “ ee ee oo ee £1 ee ee ee 16 i } ee ee 
50,000 Cum. Pret. oe oo ee oe £1 ee ee 14/6 to 15, 14/6 to 15; pe on 
105,781 | Brush ‘“Dlectrical Bngineering, Ord. 1 to 105,781 .. ee oe ee 2 Nil Nil t— # ood Fa ae 
160,000 Do. cum. 6% Pref. .. eo P 6% 6% 14q— 1} li— 2 12 
125,0002 Do, ao. PE a Ib. Stock . “a »- | Stock oo ae 92 — 95 xd $2 — 95 os 
125, 0002 Do, i Pero 2nd _ Stock oe e- | Stock ee ee ee 79 — 82 79 — 82 t1 oe 
85,000 | Callender’s Cable Construction & ra po ee ee 5 15 % | 128% ; 1t— 1k ll — 114 il} wa 
40,000 Do, > do, % Cum. Pr et, ee 6 oe we ‘ 53— &3— 53 54 58 
90, Do, do. ta ‘3 1st = Deb, Stock Red, e- | Stook ee “e 105 —107 105 —107 16 as 
1,860,014 | Central enna a “te ~~ Stoc aa <e oe +» | Stock | 4 4% . 93 — 95 xd 93 — 95 933 933 
494,098 ¥ 4% Pref, "tock. ee eo ee ee e+ | Stock | 4 4% ‘ 101 —103 101—1¢3 a ok 
494,998 Do. oa Def. do. «. ee ee ee e- | Stock | 4 4% ee 83 — 86 83 — £6 we 
1,880,000 | City and South London Railway .. «+ ee eo e» | Stock | 8} 28% 22% 444— 454 444— 454 45 
85,000 S ~ Co., Bap tet Mort, Reg D get. Saat nit e 8 6 <a Sa 2t— 2 2i— 23 ae ‘aa 
ort. . Debs., 0 ) an 
100,0003 901 to 11,000 of £50 red. oo oe eo 93 — 98 938 — 98 “a 
99,261 | Edison & Swan United Elec, Light, ‘‘ A” shares, ‘£8 paid, 1 to 99,261 5 Nil ee 3— 1 z— 14 ea 
17,189 Do, do, az shares, 01—017,189 .. ee 5 Nil ee . 1— If 14— 2 2 123 
50282 fe do, Deb. Stock Red. i00 oo ee 17 — &2 80 — 85 ae vn 
100,000% Do. do, a. ana b, reiaat Prov, Certs, ‘all pd, | 100 oe ee 81 — &6 &6 — 91 894 89 
112,100 lectric Construction 1 to 112,100 oe ee ee a 6% 4% la— 13 14—- 13 ; -_ 
81,890 Os do, ; Cum. Pret., 1 to 81,890 ee ais a ee “a ne 2t— 2% 2i— 2 23 2h. 
Do. do. Perp, Ist Mort Deb, Stock :. ..| Stock] .. Ee a 97 — 99 97 — 99 i 
25,000 | General anes * Co, aa m6 Cum. Pref. ae) peat chow, Nee 10 5% ra ae 94— 10 94— 10 AE 
eons - cw Pay : a" rks, Ord 2 oe ee ee e- | Btock a0'% % as = - ish Nt 96 af os 
, enley's . IT.) Telegrap! orks, a oe ee ee ee 6 15 15 % — 13) 124 - 13 xd 13 12 
200,000 ~~ iB Bor’ ee oe 5. ee es p 6§-— 6gxd Sy— Fgxd ig sy 
900 be ort, Deb: Stock oe ee | Stock ee 109 —111 109 —111 x1 <a oe 
50,000 | India-Rubber, Gutte-Percha, & saeetear * — watts pales bee Be ee 16 — 17 16 — 17 16,3, | _16¥% 
oa tu te satel do, ie % 1st Mort, Deb. = 1% ‘3 a 2 ss , 102 101 
f ive er way; See anit we 129 13% tA— 313 oa 
10,000 Do. do. Pref, £i0paid :. 3. 3. «| 10 ae ad Pies 93— 1€3 yI— 93 i zs 
87,850 m and Maintenance.. .. «. «- «| 12 [20% | 20% | 15% — 87 85 — 81 37 354 
160,0002 Os do, 4% Deb. Bds., Nos, 1 to 1,600:Red,.1909 | 100 me aa ee 102 —104 103 —105 es e 
640,0002 | Waterloo & City Railway, Ord, Stock  .. +. o- + «| 200 | 88% | 84% | 884% | 92—98 92 — 94 







































* A period of nine months, 





+ Quotations on Liverpool Stock Hxchange, 





t Unless otherwise stated all shares are fully paid. 


4 From Manchester Share List, 









Bank rate of discount 24 per cent. (March 9th, 1905), 
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SHARE LIST OF ELECTRICAL COMPANIES (continued). ELECTRICITY SUPPLY COMPANIES. 






























































































































+ One week only. 


t Includes horse and other receipts. 











peck Liosing | Closing Business dor e 
eet NAMB, or my for the Quotations Quotations week ended 

= Share, je years March 8tb. Mar, 15th. | Mar. 15th, 1905 

1 1902, 1968 1904, “or Lowest 

20,000 | Brompton & Kensington Electric Light Fup,, Ord., 1 t0 20,000 .. 5 8% |10% 10%] 104-11 | 13— 103 103 10 
20,000 Do. de, 7% Cum, Pref, a ee ot 8 a 103— 103 | 104— 103 : 
250,000 | Central Electric Supply 4% Guar. Deb. Stock .. fs <1 ao : ae ° 105 —1C8 105 —1(8 oe 
60,000 | Charing Cross and Strand Electricity Supply .. ue 6 |10% | 8% | 8% W— t}xd 8— a 88 8 
70,000 Do, de. do. 413% Cum, Pret, ; 5 oo ~ ; 64— 6F 4 5 543 5g 
40,000 Do, dc. “ City Undertaking" 4 % Cum, Pref, .. 5 ee ee . 4t8— bye hI Bys *s oe 
40,000 Do. do. 1908 ls Beara 5 i <a os 4ig— By 4t3— Bes Sys | 6 
950,000 Do. do. 4% Deb, Stock Red. 3. 3.3.2 | 100 e ee -- | 103 —1¢5 104 —166 “a a 
44,486 |*Chelsea Electricity Supply, Ord. ge ee aes 6 44% | 5A% | 6% 6i— Whxd| 6— % Ty 7 

i 150, 0001 Do. do. Deb. Stock Red... :. .. «. | Stock |. * oe 19 —111 109 —111 110 |: 

70,595 | City of London Electric Lighting, ne 40,001—110. 595. Ae. os 10 5% 5% 6 % 123— ] 123— 123xd| 123% 125 
40,000 Do. . Cum. Pret., 1 t os 10 oe oe oe f3— 14 14 1333 . 
400,0007 Do, Deb. Stock, Borip. (iss, at 115) all paid.. :. es eo ee me 123 —127 128 —127 *: - 
800,000 Do. ‘ % Ind Deb. Stock, Prov. Rory allpaid .. .. | 100 os ne ‘ 163 —1(5 103 —105 1043 * 
40,000 | County of London Hlectric Lighting, Ord. 1— Re ace oe | eR eee 94— 10 a— 1 93 9 
20,000 Do. do, do. 6 % Pref., 40,0010 ;. 10 és os He 123— 199 123— 193 123 
400,0002 do. 44% Deb. Stock ss. ae ee. oe ae as he at 110 —118 10 —118 1114 . 
250,000 do. 44% 2nd Deb. Btock :. .. .. .. | Stock ie ae : 103 —105 104 —iC6 105; 104 

70,000 ae 8 Electric Corporation, Ord. ahaces ee hae! Utes 6 1% 1% . 6i— 64 — 6 ef 6, 

70,000 > 0. 6 % Cum an a ee oe ‘o 6i— 62 i— 6 6 
800,00C7 do, 44% Ist nie eb: Stock oa 100 Ae: a aie 106 —108 106 —108 ee 

21,000 Kensington and Knightsbridge — ~— oa 5 10 % 12% | 12% 123 — 18} 123— is} oe 

000 o 4% Debenture Stock ;. | Stock ae aa as 02 —104 162 —104 . 
110,000 | London Electric seagty Corporation, Limited, Ord. . i. es 8 ee oe 8% 2%— 213xd| %— 212 — 

49,840 Do. do, do. 6 % Pi 6 ae ae ee b7— 64 xd 534 +. 
250,000 Do. do. do, 4 % 1st Mort. Deb. Stock Red Stock | _.. - ox 9) - 101 £9 —101 004 | 100 
100,000 Metropolitan Electric Supply, : x 100,000 10 12% 83% | 10% 19 — 194 184— 19 198 19 

71,106 Do, do. °% Cum. Pref. 171, 106, £3 paid ; aN 6 os . ee — 6 (g— ¢Z 56 ote 
20,0001 Do. do. se 1st Mort. Deb. Stock ee oe ee ee ee =. llu —115 110 —115 113 * 

0002 Do. do. Mort. Deb. Stock Red .. «- | Stock ee ee . — 99 $7 — 99 os +. 
2F0,000 | Midland Electric Corporation, 44% 1st Mort. Deb. .. 100 <e a ae 8 —100 99 —101 993 99 

10,852 | Notting Hill Electric ans ee ee oe 10 6% 6% 1% 144— 154 144— 154xd +e . 

59,000 Do. 4% Ist Mort. Deb. oe ee eo 100 es ee = 102 —104 —104 *. 

40,000 | St, James’ and Pall Mail Electric Light, Ord. .. “ 5 144% 144% | 144% 134— 14 xd 133— 14] 14} 133 

,000 Do. do. do. 7 % Pret. 20,081 to 40,080 | 5 se ay oe Si— g¥xd| f— 89 es = 
150,0001 Do. do, 84% Deb. Stock Red .. 100 ee oe ee 98 —100 98 —100 oe 
12,000 Smithfield Markets Electric suppl Ord. 26 ae nes oa 5 24% 4% me 28— 81 xd g- 8 e e 
,000 0 do. 0. 4% Deb. — ee ee | Stock oe ee ee 79 — 83 i9 —t3 oe . 
,000 | South London Electricity Supply, Ord. .. en 6 aa 12% 8% 4 43 _ 42xd 4y5 43 
100,000 | South Metropolitan Electric Light and Power mm aap 1 - ee oe 1 — on on 

50,000 (Late Blackheath and Greenwich (rs % Pre 1 e oe oe 133—_ 148 13— 1,,xd 143 
100,000 Dist, E.L.Co.) 44% 1st Deb: Stock | 100 i ‘ ig 107 —110 107 —110 ne oe 

80,000 Urban Electric Supply, Ord. ‘ ca ae” “ion? toe 6 as es - 1 bys 5y,— 5,3; bye 53 

80,000 Do, - 5 % Cum. Pret, :. = = 5 as ae a oes +— ba 5t 53 * 

000 Do. 0. 44% Ist Mort. Deb. Stock Red ee oe 100 ee oo oi 106 —106" 106 —108 1032 ne 
110, 000 | Westminster Blectria Supply, a d. e ee ee ee 5 12 % | 134% 14% 123— 183 xd 123— 181 134 12; 
28,141 Do, do. 5 % Cum. Pret, .. eo eo ee 5 ce oe ms f3— FA— 6} 6: 
* Subject to Founders Shares, t Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Fort- teceipts for | No. Miles \| Fort- Receipts for | No. Miles 
Locality. night the of Total to date. a | Locality. night the | of Total to date. ais 
ended, jortnight. wks. open. || ended, | fortnight. | wks. pol. 
| | 
£ £* £ * * || £ £* j &* . 
Aberdeen .. Mar. 11 2,133 — 36 41 55,221 + 5,925, .. I tCardiff Feb, 25 1,685 — 94 | 47 95,963 |+ 1,924 .. 
Ayr . Se oad oe ee 859 + 44 43 12,603 + 616 .. || Carlisle Mar. 11 277 |— + +35 | 10 1,429 — 233... 
Bath ie 8 1,034 + 49 10 5,298 + 517 123 || Chatham and Dist. » «69 | (2,044 14+ 211 | 10 5,511 + 630 98 8 
Birkenhead .. 12 1,893 + 49 49 51,083 — 946 13°5 HI Colchester an a ae 293 as 82 7,160 ey 18 75 
Blackburn ; a3 ‘ 6 i? ss 134 || Cork .. a. 809 106 10 3,55 + 1386 99 
Blackpool .. - $4 9 615 + 6 49 46,528 + 6,178 €&4 || Darlington sor ak 361 ae 41 7,815 ; ‘i 
m Fleetw'd ,, 11 396 17 10 1,041 ;/— 102) .. || Darwen 5 405 + 381/49 | 11,058 — 66 4°36 
es —Lytham , 9 285 8 19 2,436 ; = || Dundee » 8; 1560\+ 41).. xe ba me 
+Bolton i ; - 5 1,674 + 143 49 88,502 + 624 25 || Dover ie 821 | + 16; 9 1,483 — 48 | 2 
Bournemouth ae 8 1,816 127 | 49 51,948 ; 10°15 || Dublin ao ae 8,694 | + 522) .. 43,192 + 415 48 +1 
+Bradford Feb. 23 7,484 557 | .. 207,019 + 29,798 64 \| East Ham ee | 1,288 + 117 | 4) 34,556 + 1,932 F 
Brighton ..|Mar.12 1,480 65 49 47,827 ; 93 || Glasgow > 11 | 27,992 |+2,146 | 404 | 581,579 |+29,v34 724 
Bristol 2° ol gp 0) B78 1+. 498)... ee ae || +Gloucester . age Om 208 ee a 12,489 ee Bb i. 
|| Halifax F = ae 2,389 |+ 293 | 49 69,775 |+ 5,883 354 + : 
|| Huddersfield | o & 2,407 |+ 277 | 49 65,£52 |+ 4,289 .. a 
i} Hull . a 4,29 + 305 49 106,88 +11,880 13 
Brit. Elec, Trac. Co. || +Ilford Feb. 25 846 /|+ 9 | 474 | 20,845 + 1,050 .. 
|| Ilkeston Mar. 8 207 |\— 30 | 49 6,418 ee 85 
Airdrie Mar. 8; 368)— 21/ 9 | 1,732;/— 81 || Ipswich » 11| 646|/+ 66/49 | 22,997/ .. | 103 
Barnsley » 38 B14 + 8] ,, 1,322) + 88 || Isle of Thanet ee 4-4\/+ 40/10 2,380 |+ 155) .. 
Barrow... a 2 870 |+ 91) ,, 1,585 | + 158 Kirkealdy .. , ae 889 |+ 14] .. oa as ot 
Birmingham (C ity) » 8 [10,705 (+1,022) ,, | $46,457 | + 1,998 || Lan’kshire Trm. Co. » 9 | 1,281 }+ 202 | 10 6,275 |+ 565 8°66 
Birmingham (Mid.)_ ,, 8 | $3,378 |+ 532 5 714,641. + 1,741 || +Leeds i wo 4] 5,308 |+ 680 | 49 | 278,797 |+16,369 | .. 
Devonport » 8 80l|;- 47, ,, 3,781 | — ‘140 || Leicester » 2} S22 a 10 | 17,'21 = a 
Dudley—Sto’ rb’g ge ss 3 1,489 + 44) ,, 6,425 | + 116 - || Liverpool : » 4 | 19,215 |+1,08 | 9 | 87,874 |+ 3,103 | 108 
Gateshead. » 3] 2,717 ]+ 17; ,, 7,616 + 208) ., | L.C.C. .. [Feb 25 | 21,969 |+5,536 | 474 | 600,448 |+134,226 473 
Gravesend, N’fleet| ,, 8 389 S41 ,, 1,618 | — 167) .. || Lowestoft . |Mar. 11 29i- 8|.. ; +, = 
Gr’n’k, Pt. Gisgw;} ,, 8) 1,041 |+ 145_ ,, 4,535} + 532! ., Manchester . yy 11 | 23,018 | +1,962 | 49 | 598 (908 |+27,815 | .. 
Hartlepool ak. 485 23 | 4, 2,101 | — Bis: Newcastle » 11] 7,066 |+ 136] .. | oe 
Kidderminster ae 3 1% \— 8! ,, %37\|— 4 Newport og ae 1,017 |}+ 118 ; 23 | 11,576 + 1, 564 145 + 
Merthyr ” 8 850 |— Bi » 1,517|— 116 Oldham oe 22 2730 \+ 674 | 50 | 63,056 |+ 5,370 224 
Metropolitan - e 3,636 +1,524 | ,, 16,882 | + 7,316 | | Plymouth se et eres te ae <a 
Middleton. ” 8 502 |+ 39] ,, 2,258 | + 198 Portsmouth . . >», 11 | 2,784 /+ 67 | 50 | 91,218 |+ 6,496 144 |. 
Oldham — Ashton “0 8 954 |+ So 4.937 + 51 Reading yn 1,042 |+ 33 | 49 30,817 | pil me oe 
a agua » 3 197 A divsss 876 |— 6&7 +Rochdale oe 412 }+ 315 | 49 | 13,020 .. 14°86 10°19 
Poole ae 427 OE os 1,881|— 81 Salford ee * 6 | 7878+ 414/47 | 195,402 |+ 9,595 30 
Potteries .. »o 8] 8,207;+ 00] ,, 145206 | + 379 | Scarborough a 185; .. | 10 | 664 ae 3} 
Rothesay .. a 2 90 |+ Di 5 3 + 88] Sheffield... » 12| 8,978 /}+ 598 | 50 | 281,648 |+ 6,596 843 +1; 
Sheerness . . ” 1 | 110 |+ 25) ,, 457 | + 74 Southampton oa » 8 1,536 |—- 42/) 49 | 43,560 |_— 2,678 .. 
Southport » 38 470 |+ 37| ,, 1,983 | — €4| Southend-on-Sea ..| ,, 8/| 435 + 58/49 | 16,581 |+ 1,609 64 
South Staffs. » S| 1,28t\— 2) ,, 5,611 |— £58 Stockport » 10} €55\/+ 98/49 | 26,888 |+ 858 114 +1 
Swansea » 8 898 |— 34) ,, ¥90|— 2 || Sunderland * 13| 2222/4 84| 50- | 61,281 |+ 1,597 vl +1 
Taunton » 38 Mi Biss 812 )—. 55 || Tyneside a a é + 141 | 10 8,162 |+ 458 
Tynemouth » 38 831 |— 45) ,, 1476 |— 262) ,, +Warrington 3°8 + 15 | 48 15,820 |+ 587 A 
Weston-s-Mare ..| ,, 1 53+ 8] ,, 228/+ 35/., West Ham .. » 9| 2,161 Re oi 52,658 a 9°8 
a D. , 38 G5 i+ 49) ,, 2978 | + 146).. Wolverhampton » 81 1,865 627 os ie 
Worcester. a 8 484+ 20; ,, 2,178 | + 663 
Wrexham. os 3 191 as 810' — 35 & 
Yorks. W ool. Dist. » 81] 1,084 ;— 110| ,, 4,807 + £32 | 
Cen. London Rly. |Mar. 11 14,419 |+ 52) 10 92,058 |+ 1,165 6 
City & S. Lon. Rly. » 33 5,909 _ = ll 33,184 |— 2,091 | 63 
Dublin-Lucan Rly. a ae 182 | 10 $21 15; 7 
Burnley ‘ --|Mar.11 | 1,888 (+ 134) .. = : . G. N. and City Rly | » 11 | 3,270) 1, . f {10 | 16,053 oe 34 
Burton-on- Trent .. or ee 608 + 48/494 16,598 8h} .. L’pool Overh’d Rly. » 12/| 2,889 |— 110 | 16,071 |— 607, 6 fi| . 
Bury os . .. +. shoe Mersey Railway . e ee | ie 3,076 | + 1 | 10 | 15,943 |+ 1,088 | 44 -- 
| oa See 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


MANCHESTER TRAMWAYS.—POWER SUPPLY. 
By H. C. Gunton, A.M.I.B.E, and 8. L. Parca, M.LE.E. 
(Abstract of Paper read on February 21st, 1905, at Manchester.) 


Section I. 


TE areaserved by the Manchester tramways is, approximately, 41 
square miles, and at the present time there are 144 miles of single 
track equipped and about 400 cars in use. 

The power is supplied in the city area (that portion of the 
city within a tbree-quarter mile radius cf the Town Hall) from 
the Bloom Street station and also, to a small extent, from the 
Dickinson Street station. 

The outside district and suburban areas are supplied from the 
Stuart Street station, through the various sub-etations. 

The city area is separated from the outlying districts and each 
sub-station area is isolated. The city area is further divided into 
four sections, and, in addition, switches are placed on the poles af 
some 25 places on the principal routes to facilitate the splitting up 
or cutting out of any faulty sections. 

From the Bloom Street switchboard 12 low-pressure feeders run 
to the various pillars situated in the city area. In the event of 
any positive feeder breaking down the negative feeder can be used 
to take its place for the time being, the current then returning 
partly by the rail. 

Any power supplied from Dickinson Street for traction purposes 
is transmitted through the Bloom Street switchboard. 

Stuart Street.—From the Stuart Street station 32 high-pressure 
feeders supply 19 sub-stations; in nearly every case the high- 
pressure feeders are in duplicate. 

At the present time the lighting ard traction main switchboards 
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Fig. 1.—Curve or ConverRsION ErFiciEnoy, PoLyaon 
Sup-SraTion. 


at the generating station are coupled together, as the varying trac- 
tion loads have no appreciable effect on the speed of the main 
engines, and hence on the lighting pressure, owing to the large 
number of cars supplied. 

Descriptions of the Polygon and Oldham Road sub-stations 
follow ; these were given in detail in the EizcrricaL Review, 
for July 3rd, 1903. 
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Old am Road traction load curve from 4.30 a.m., Monday, Oct. 31st, 1904, 
until 1.80 a.m., Tuesday, Nov. Ist, 1904. 
Oldham Road input marked - - - - - By integrating W. meters. 
” output ” ” ” ” 
Fig. 2.—Curnve or ConvERSION Erricigency, OLpHAM RoaD 
Sus-StarIon. 





Normally, at all sub-stations, the high-pres:ure feeders, supplying 
the traction and lighting boards, although connected to the same 
bus-bars at Stuart Street, as mentioned above, jare kept separate at 
the sub-station end, 





In the case of the area tupplied by the city stations, the current 
is metered at the main switchboard, and in the cate of the outlying 
areas, at each low-pressure sub-station switchboard. The total 
consumption of energy, for the year ending March, 19(4, was 
17,125,857 units. 

The efficiency of transmission of the combined traction ard 
lighting high-tension supply from Stuart Street to the sub-statione, 
for Tuesday, January 3rd, 1905, at top load, reached 98 per cent. 
approximately. 

Figs. 1 and 2 show the curves of conversion efficiency for par- 
ticular days, for the Polygon and Oldtaw Road eub-stationr. 

The average montbly conversion efficiency of all traction sub- 
L.T. output 
H.T. input 

The average daily consumption of energy per car-mile over the 
pion laa for the past 12 months amounted to 1'285 units per 
car-mile. 


stations, 7.¢., = 785 per cent. 


Section II. 


In this section of the paper the authors wish to put on record 
some figures which have been obtained in connection with the 
power supplied to the Machester tramp, with sp2cial reference 
to the maximum and average output during the busy periods of 
the day. 

In what follows, the full traction output, is the highest output 
as given by the readings of the integrating wattmeters, teken over 
the busiest hours of the day. 

The maximum traction output is the momentary maximum out- 
put which is liable to occur at any time during the period of full 
traction output, with a certain number of cars being supplied. This 
output can, of course, only be noted by means of indicating 
instruments. 

The term “full lighting output ” is the peak of the lighting load. 
There is, of course, no momentary maximum lighting output corre- 
sponding in degree to the maximum traction output. 


Max. traction Full traction 
{ output u.7. foutput L.T. 
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Fia. 3.—Revation oF OorPut TO NumpHe oF CaRs. 


Cars.—From the full details of the routes and services of cars 
which were available, it was possible to determine closely, not only 
the total number of large and small cars running, but also the 
approximate number on different portions of the system. 

At the time the observations were made, the total number of cars 
was about 300, in the proportion of about 4°4 small to ore large 
car. 

The weight cf one of the small cars, including an average 
passenger load and driver and conductor (allowing 10 stone per 
passenger) would be about 96 tors, and the weight of one of the 
large cara under the same conditions would be 13:0 tons. 

By taking careful observations of the full traction output and the 
maximum traction output from the Bloom Street station, from the 
Stuart Street statior, and from the sub stations, it is porsible to 
construct curves showirg apprcximately the relation between these 
quantities and the number of cars supplied. 

Table A gives readings of the fvll traction output and maximum 
traction output taken on five consecutive business days. It also 
gives the combined full traction output for all the sub-stations 
which were then running, for the same period. 

It is not, of course, possible to obtain the simultaneous maximum 
traction output for all sub-stations together, from readings taken at 
the sub-stations, owing to the rapid fluctuations of the load, tut this 
figure can be obtained from readings taken atthe Stuart Street 
station in the manner shown in Table B. 

The latter gives the readings taken at Blcom Street, Stuart 
Street, and the sub-stations tetween 5 p.m. and 7 p.m on Wednesday, 
December 31st, 1902, and on Monday, January 5tb, 1903. 

Fig. 3 shows in dotted lines the results from Tables A and B 
plotted in the form of curves. 

From this diagram it will be seen that a safe value to take for the 
full traction output, low tension, per car is 8'5 Kw. 

The effect which an increase in the number of cars supplied has 
in reducing the maximum traction output, as compared to the fall 
traction output, is also shown. 
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It is the importance of this ratio, 


Maximum traction output 
Fall traction vatput 





which it is desired to emphasise by these curves, and not so much 
the actual amount of power taken by the cars, which must, of 
course, necessarily depend on local conditions, and on the sizes, 
proportions, equipment and driving of the cars of different types. In 
order to determine the approximate components of the figure— 
8'5 Kw. per car—tests were made on one large car and one small car 
over similar routes. 

In each case the car lamps were switched on. 

The following figures give the principal results obtained :— 


Double-deck. Double-deck. 
Double-truck car. Single-truck car. 
Average number of passengers 
including driver and con- 
ductor carried over whole 
double journey ne not ash 20 
Hence average total weight of 
car plus load over whole 


double journey aes - 11°85 tons ae 9°35 tons. 
Speed—Double journey includ- 
ing stops Ses = a iY er 8 m.p.h. 
Average kw. for whole double 
journey oe = ac aay 71 
Average Kw.-hours percar-mile 1°71 0°89 
Average watt-hours perton-mile 144 os ae 95 
Correcting the above on 
account of the car not being 
loaded to its average load: 
Average Kw. cs a3°D) ~ se See 73 
ee. ee 
(12°7 x cae 13°9) (71 x me 7°3) 
Average Kw.-hours percar-mile 1°87 ... we ‘91 
Average watt-hours per ton-mile 144 = ae 95 


If the above results for the single-truck car and the double-truck 
car are combined, it will be seen that the full traction output per 
cat for 4°4 small cars and one large car agrees with the figure 8'5 kw. 
per car, obtained in quite a different manner from measurements at 
the stations. 

(4°4 x 7:3) + 139 
54 


It will be noted that owing to the short feeders in use, but little 
loss occurs between the switchboards and cars. 

Knowing the approximate components of the figure—8'5 Kw. per 
car—curves can be constructed for any combination of small and 
large cars. ‘ 

Such curves have proved very useful in forecasting the loads which 
have had to be dealt with, as the total service and the proportion of 
large cars increased. 

An opportunity was taken to check the figures given above on 
November 17th, 1903, when the proportion of small to large cars 
was 272 to 120, or 2°3to 1. Combining the results of the tests of 
the single cars in these new proportions, we obtain the figure 
93 Kw. per car. 


= 8°5 kw. 


(23 x 73) + 139 _ 

33 
392 cars af 93 Kw. per car = 3,645 Kw. (approximately) which 
agrees closely with the 3,665 Kw. actually observed, full traction 
output for the whole system. bd 

With regard to the maximum traction output, the distribution of 
cars on this date, between the areas supplied by Bloom Street and 
by the sub-stations, was not calculated from the service tables, but 
from the distribution of the full traction outputs it is evident that 
the number of cars in the area supplied by the sub-stations was 
about 250 to 270, say, 260 cars. From the dotted curves on fig. 3, 
it will be seen that with 260 cars, the maximum traction output 
would be 13 per cent. greater than the full traction output. 

The observed full traction output from the sub-stations was 
2,340 kw., and we should, therefore, expect 2,640 kw. for the 
corresponding maximum traction output (2,340 x 113 = 2,640 
approximately). 

The actual maximum traction output (low tension) as calculated 
from the observed combined maximum traction and lighting output 
at Stuart Street was 2,775 xw., or 5 per cent. more than would have 
been expected from the dotted curves on fig. 3. 

While the dotted curves on fig. 3 have proved svfficiently reliable 
for all practical purpo:es, it has been considered desirable, in 
view of these later results, to modify slightly the slope of the curve 
of maximum traction output, and also, of course, the dependent 
curve of maximum traction output per car. 

These modified curves are shown in full lines on fig. 3 

Fig. 4 gives the load curves for January 5th, 1903, for traction 
and lighting outputs from all the sub-stations together. It also 
shows the combiced full traction and lighting output from all the 
sub-stations, the combined full traction and lighting output from 
Stuart Street, the combined maximum traction and lighting output 
from Stuart Street, and the maximum traction output from the rub- 
stations, the last-named output being calculated as shown in Table B. 

Having indicated the relation which exists between the maximum 
traction output and the full traction output, it will be well, with- 
out going into detail, to refer to the way in which these relations 
affect the arrangement and equipment of stations fcr supplying 
power for tramway purposes, 


9:3 Kw. 











Fig 3 shows that even in the case of a station supplying 80 cars, 
the maximum traction output would be as much as 50 per cent. 
more than the full traction output, and except in the case of a 
station supplying a large number of cars it is clearly the momentary 
meximum traction output which decides the number of machines 
which must be run, On the other hand, in the case of a station 
supplying 220 cars, it is the fall traction output which decides the 
number of machines to be run, as the corresponding maximum 
traction output would not be more than about 20 per cent. greater, 
and would, therefore, be within the overload capacity of the plant. 
In the case of a station supplying less than about 220 cars, the 
overload capacity of the plant should clearly be made as great as 
possible. Generally, the following considerations should be kept 
in view in order to reduce the disadvantages of the variations of 
the traction load, although these considerations are not, of course, 
equally applicable to the different cases which present themselves, 

1, The possibility of running stations in parallel on to the lines. 

It is quite possible by carefully adjusting the compounding of 
the generators in the various stations, to supply the different areas 
in parallel), and this method does, on the whole, tend to reduce the 
flactuations of the load. On the other hand, it is more difficult to 
keep the drop of pressure in the rails within bounds, and it is also 
difficult to guard against excessive loads being taken by any one 
station, especially on starting up after a general shut down. 

2. The use of machines capable of dealing with momentary loads 
greatly in excess of their normal, most efficient loads. 

In the case of synchronous motor-generators, the shape of the “V” 
excitation curve of the synchronous motor is, of course, of great 
importance in this connection. With regard to generators, com- 
pound wound machines, such as are used for traction work, meet 
the required conditions well, since an increase in the load is accom- 
panied by an increase in the strength of the field which is just 
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Fia. 4.—Traction anD Ligutina Loap CuRvES 
FoR Jan. 5TH 1903. 


what is required for sparkless commutation. The Manchester sub- 
station synchronous sets have been found capable of successfully 
taking momentary loads up to 50 per cent. in excess of their normal 
full load capacity, though the nominal overload capacity is 25 per 
cent. 

8. The number of stations for supplying a given number of cars 
should be kept as few as possible. 

Where there are a number of cross routes, it is, of course, much 
easier to supply a large number of cars from one station without 
excessive drop in the rails or excessive outlay in mains, than in the 
case of a single long route. Even in the case of a single long 
route, however, the area of supply can be extended by_means of 
additional positive and negative feeders and boosters, and in some 
cases these will be prefera‘le to installing a separate sub-station 
towards the end of the line. 

This, of course, is considering the matter entirely from a traction 


" point of view. The Manchester sub-stations had to be arranged to 


suit lighting requirements as well as traction. 

4. The use of batteries, preferably with reversible boosters. 

A. At the power house in the case of a direct current station 
supplying a small number of cars. 

B. At the sub-stations in the case of an extensive system supplying 
a large number of cars. 

As a rule, however, it is onJy in cases where reliability is the 
governing condition that the cost of providing batteries of the 
necessary sizes at the sub-stations is justified. 


Tasie “ A.”—Eztracts and Calculations from Sub-station Logs 
from January 5th to 9th, 1903, inclusive 


Maximum traction Full traction 
output, Kw. output, KW. 
Average, 970 


All sub-stations, 1903 (127 cara) -— 
Polygon (39 cars) oes aH Average, 623 Average, 290 
Moss Side (35 cars)... pe Average, 514 Average, 283 
Rusholme (12 cars) Average, 249 Average, 86 








output L.T. (calc) . 


a 
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Taste “ B.”"—ExtTRacts:-anp CALCULATIONS FROM SPECIAL 
OBSERVATIONS TAKEN OVER THE WHOLE SysTEM. 





Wednesday, Monday. 
Dec. 81, 1902. Jan. 5, 1903, 
5—7 p.m. 5—T7 p.m. 
A. Total number of cars running... ree 298 300 
B, Approximate number of cars within Bloom 
Street area oa ee vo ea 171 173 
©. Approximate number of cars within sub- 
stations’ area aes oa eae iss 127 127 
D. Fall traction output ut. from Bloom 
Street from integrating wattmeter ... 1,550 kw. 1,550 kw. 
E, from integrating 
ing wattmeters... 1,760 
: : _ |E, average of in- 
E. Combined full trac- | dicatiog —_watt- 
tion and lighting | 
meters .. ... 1,773 Kw. 
cutput u.T. from | leulated f 
Stuart Street | ¥s_ calew ate pom 
integrating watt- 
meters at sub- 
stations ... ... 1,783 Kw. 
F. Fall lighting input HT, at sub-stations, 
from integrating wattmeters .. 444 Kw. 432 Kw. 
G. Fall traction input H.7T. at sub-stations, 
from integrating wattmeters « 1,220 kw. 1,214 Kw. 
H. Combined full traction and lighting in- 
put a.7. at sub-stations ..(F + G) 1,664 kw. 1,646 kw. 
I. Efficiency of trans- 1, Observed (”) 93°5 % 
mission a 
1, Assumed 935% 
J). Full traction output at. from Stuart 
G F 1,300 kw. 1,300 xw. 
oe (<) = ( aed ‘* (Approx.) (Approx.) 
K. Fall traction output 1.7. from eub-stations 
from integrating wattmeters .. 972Kw. 977 KW. 
L. Maximum traction output L.t. from Bloom 
Street tes nee ee .. 1,716 kw. 1,768 Ew. 
M. Combined maximum traction and lighting 
output a.T. from Stuart Street... -. 2,100 kw. 2,020 kw. 
N. Approximate lighting input u.T. at sub- 
stations at same time (calculated from 
log sheets) ... oa “fe Se .. 506Kw. 450 kw. 
O. Approximate lighting output u.T. from 
Stuart Street at same time * 540 kw. 480 EW. 
P, Approximate maximum traction output 
H.T from Stuart Street (m — 0) .. 1,560 kw. 1,540 Kw. 
{. Approximate maximum traction output 
L.t. from eub-stations calculated as 
follows :— 
7 = Maximum traction input u.7. to 
sub-stations (1 x P) im ... 1460 kw. 1,440 ew. 
q2 = Number of motor-generators running 11 11 
97g = Maximum input 4.1. per motor- 
generator 1! 133 Kw. 130 Kw. 
q2 
j4 = Efficiency at this maximum input  83°'7% 83'3% 
Hence maximum traction output L.rT. 
from sub-stations— 
(4 X m) «-. 1,222 KW. 1,199 RW. 
R. Fall traction output 1.7. per car supplied 
from Bloom Street ae 9:1 KW. 9°0 Kw. 
8. Fall traction output H.7. per car supplied 
from Stuart Street -” ; 102xw. 102 Kw. 
Cc 
T. Full traction output u.7. per car supplied 
from sub-stations = 77 Kw. 7-7 Kw. 
U. Full traction output L.7. per car supplied 
from Bloom Street and eub-stations 
= +. = 8°5 Kw. 8°4 Kw. 
V. Maximum traction output per car supplied 
from Bloom 8treet ~ oe 100 xw. 10°2xw. 
W. Maximum traction output H.T. per car 
supplied from Stuart Street ~ 123 xnw. 121 kw. 
X. Maximum traction output ur. per car 
a 9°6 Kw. 9°4 Kw. 


supplied from sub-stations of 


In the discussion which followed, the CHarRMAN said the members 
were very fortunate in having a paper before them describing in 
such a precise form, modern tramway power practice. He would 
not have thought that large cars would have taken more power per 
ton, than small care. He wasjrather surprised that the efficiency of 
the sub-stations was only 75 per cent., but was pleased to see the 
low running costs obtained. j 

_Mr. AnpRews mentioned that many people thought that 
lighting and traction stations shouldbe kept entirely separate. 





* Norg.—At this time traction and lighting loads were supplied 
by one w.7. feeder. 


The authors had shown that both the traction and the lighting 
loads and load factors were in combination, the combined curve 
showing better results than either the traction carve or the lighting 
curve alone. Another question was as to whether it was advisable 
to use one large station or two small ones. He was rather sur- 
prised to find that the sub-station efficiency was so high, and he 
thought that small power stations could not possibly supply 
energy at such a low rate as large power stations with sub-stations. 
It was all very well to talk about the big saving in condensing, but 
when everything was considered, it really did not work out very 
well in practice. 

Dr. Raopzs said the ratio between the maximum and fall 
traction output had to be considered in designing any system what- 
ever. The maximum traction output gave approximately the size 
of units to be installed. He thought it was not advisable to have a 
combined lighting and traction system. In Manchester, where the 
roads were fairly flat, and a large number of cars running, the 
difference between the maximum and full traction output was not 
s0 great, and the lighting was not affected; but in towns where 
there were heavy gradients, instances occurred of variations 
of 20 per cent., 25 per cent. and 50 per cent. The result was 
that, if you had a combined lighting and traction load, the 
effect on the lighting was very serious. 

Mr. Seaton expressed surprise at the result obtained on the test 
of 1,500 kw. sets at Stuart Street, which worked out so low as 2 lb. 
of coal per unit. The saving effected when the plant was running 
condensing was very noticeable. 

Mr. Faire asked the authors what was the objection of having 
compound-wound dynamos on lighting load at central stations. If 
a lighting plant was put in for a private person, a compound-w und 
dynamo would be supplied, but central station engineers all put in 
shant wound machines. 

Mr. Watson asked whether the load factor of 478 at Stuart 
Street, and 28:3 at Bloom Street was for lighting or traction load 
or the combined load, also if the two 4 ¢q. in. feeders mentioned in the 
paper were in parallel, or whether one was on the positive, and one 
on the negative? He also asked if there was any regulating 
devices at the sub-stations, or whether it was done from the switch- 
board? Inthe works with which the speaker was connected, there 
was a combined plant with a lighting output of #? million units 
annually, The tramway was installed about 12 months ago, and 
they bad not required any extra etaff to look after the additional 

lant. 

’ Mr. Frecp said he was surprised to see the statement that 
in a station supplying 80 cars, the difference between the 
maximum and fall traction output was 50 per cent., also 
that synchronous sets will take 50 per cent. overload; the 
latter amount was small, and he thought 80 per cent. nearer 
the mark. A battery, whilst rot giving out any power, yet 
reduced the heating effect on the armature, and as this only reduced 
the C?R losses, he thought it better to spend the money on larger 
plant. Considerable overload capacity was necessary, as after a 
general shut down the excessive starting current might last for half 
an hour. Hedid not see the necessity for negative feeders unless 
negative boosters were installed. In Glasgow they had 24 negative 
boosters at work, and the maximum difference of potential between 
apy two points on the rails was 1 volt. He considered the B. of T. 
regulations of 7 volts far too high, as it afforded no protection to 
the gas and water pipes, and he thought that in the course of 14 or 
15 years there would be many cases of electrolysis. 

Mr. Coopzr referred to the difference in consumption of power 
of large cars compared with small cars; he thought the former 
might be cheaper to the Corporation, as the cost of operating a large 
car was very little more than foroperating a small one. At his 
station with six cars only in use, the overload in comparison with 
the working load was very great. 

Mr. AtcHIson said that in comparing the number of units taken 
per car, particulars of the cars should be given. With regard to the 
figure of 85 Kw. per car, that was all right where there was a large 
number of cars, but he knew acase where they started with 25 kw. 
per car, and as more cars were run, the figure came down. He asked 
whether the sub-stations were put down for traction purposes only, 
or with an idea of extending the lighting area also. 

Mr. Prarocg, in replying, said that the sub-station plant was put 
down for use both on traction and lighting loads. The load factor 
at Stuart Street fell from 51°2 in 1903, to 47°38 in 1904, owing to 
more lighting having been done from that station. With regard to 
the tests of the Musgrave sets at Bloom Street, during one test 
there was four boilers in use, and the steam consumption was 
2°31 1b. per unit, on the other test only two boilers were in use, and 
the coal consumption was 2°43 lb. per unit. He thought the 
difference in fuel consumption was due to the forcing of the boilers. 
The calorific value of the coal was 14,500 B.T.U. per lb. With 
regard to the feeders, two 4 sq. in. cables are run to each box, and 
the negative was taken out again and connected to the rails. In 
case of breakdown on the positive feeder, the negative would be 
used and the current return partly by the rails. The negative 
feeder was connected to the bar, and not to the rail, so that the 
current must return by the feeder. 


REPORT ON TEMPERATURE EXPERIMENTS CARRIED 
OUT AT THE NATIONAL PHYSICAL LABORATORY. 
By E. H. Raynes, M.A., A.M. Inst.0.E. 


(Communicated by Dr. R. T. QuazepRook, F.R.8.) 


We have received an advance proof of a paper by Mr. E. H. Rayner, 
entitled “‘ Report on Temperature Experiments Carried Out at the 
National Physical Laboratory,” which has been communicated to 
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the Institution of Electrical Engineers by Dr. Glazebrook. It is 
based upon reports issued by the Engineering Standards Com- 
mittee, and deals with two investigations which have been carried 
out by the National Physical Laboratory for that Committee. The 
first investigation (1) is a study of the effect of heat upon the elec- 
trical and mechanical properties of certain insulating materials 
employed in the construction of armatures and transformere. The 
second (2) is concerned with the temperature distribution in the 
field coils of direct current machinery. 


1. Dielectrics.—Disruptive tests were undertaken when possible 
upon specimens placed between circular electrodes of about 1 in. 
diameter, the upper electrode being loaded with a total pressure of 
2 kilogrammes. In the case of insulating tape, two rods with 
hemispherical ende, about 4 in. in diameter, under a pressure of 
3 kilogramme, were used. Ina tests with the latter, higher voltages 
were required than with the larger areas, and the disruptive voltage 
was also less definite with the small than with the large electrodes. 
In seeking for standard conditions, the effect of variations of 
frequency upon the disruptive voltage wasexamined. It was fouod 
that the alternating voltage required to break down a specimen 
fell with the frequency, and this result was also confirmed for air. 
A stendard frequency of 50 was adopted. Specimens were exposed 
to the temperature of the room for a period of five minutee, the 
voltage was then raised, the rate of increase being so arranged that 
the disruptive voltage was reached in about a quarter of a 
minute. 

Mechanical tests took the form of punching and bending, but 
the materials used were too brittle to lend themselves to tests of 
tensile strength. No relation could be found to hold between 
ohmic resistance and the ultimate strength of the materials 
examined. The damp-proof qualities of the various specimens were 
compared, and the effect of moisture upon the tests was recorded. 
For the measurement of the dielectric resistance, tinfoil electrodes 
were adopted. These were pres3ed against the dielectric surfaces 
by two circular soft-rubber disks of 50 sq. cm. area, and 1 cm. thick- 
ness. A weight of about 20 kilogrammes was placed upon the upper 
disk. Afcer the application of the weight, the resistance at first 
varied rapidly, and an interval of five minutes was usually allowed 
before the testing current was switched on. The deflection 
of the galvanometer was read at successive minu‘es, and it was 
found that the deflection after two minutes did not often 
differ by more than about 5 per cent. from the deflection 
obtained after the firat minute. As the result of pre- 
liminary work, it was found desirable to earth one pole of the 
battery, which consisted of 500 accumuiatore. The dielectric 
resistances were measured corresponding to potentiale, first of 200 
and then of 1,000 volts. With all the specimens examined, the 
dielectric resistance was lets at 1,000 volts than at the preliminary 
200 volts, and it did not completely recover again at 2CO volte. It 
was observed that varnished substances were more damp-proof cold, 
and that unvarnished substances gave higher values when heated. 
The relative efficacy of desiccation and heat in regard to dielectric 
resistance was then ascertained, and heat was found to be more 
effective than mere dry atmosphere. Dielectrics heated for a few 
minutes at 100° C. showed, on being cooled, an immense change of 
resistance ; but, in orier to obtain this bigh resistance effect, the 
cooling must be sudden, and must follow upon a shor/ subjection to 
high temperature. 


2. Temperature in Field Cvils.—The next problem was to deter- 
mice tbe difference between the maximum temperature reached in 
field coils, and the mean temperature calculated from the increase 
of resistance of the coil. Temperatures were determined by the use 
of thermo-couples of iron-eureka, which combination has a high 
thermo-electris power, approximately linear over the required 
range. Toe paper contains a detailed account of the means adopted 
for enabling the galvanometer readings to indicate degrees of tem- 
perature, the order of accuracy being to 0 2 of a degree Centigrade. 
The excess of the maximum over the mean temperature of the field 
coils varied according to the shap2 of the coil and according to the 
temperature. In the case of some coils wound upon metal formerr, 
a considerable cooling effect on the core side was observed, where 
there was an air space ketween the core and coil. Consequently, 
some of the curves obtained exhibit nearly as low a temperature on 
the core side as on the outside when the machine is running. The 
cases examined were (a) Coils wound on metal formers and merely 
varaoished on the outside; (0) A coil wound on a metal former, but 
covered to a great extent by the series winding; (c) Coils wound on 
temporary formers and finished with tape and other insulating 
materials; (d@) A coil having the series winding enclosed in the 
taping; (¢) A coil overwound with a layer of string; (7) A coil 
wound on a metal former, protective coverings being used. All 
these coils except (d) wound with double cotton-covered wire. Coil 
(d) was wound with single cotton-covered wire. The differences 
between maximum and mean temperature vary from about 25° C. 
downwards. 

Cotton.—In an appendix the author gives data respecting the 
temperature up to which cotton may be used. From experiments 
made on samples of cotton-covered wire, there appeared to be no 
serious alteration in the cotton up to about 125°C. Above this 
temperature the cotton became darker, and at the highest tem- 
perature 180° C., to which the samples were eubjected for a pro- 
longed period, it became nearly black ; but even then it proved to 
be-an excellent insulator as compared with cotton at atmospheric 
temperatures. Practically no leakage was caused by the carbonisation 
of the cotton when it had become almost black. Farther investiga- 
tions were made as to the change of resistance of cotton with time 
and with temperature, the results being recorded in curv:s which 
convey some idea of the general effects produced by moisture and 
by drying. 





FARADAY SOCIETY. 


THE annual general meeting was held on March 6th, previous to the 
ordinary meeting ; Dr. F. M. Perkin, the treasurer, occupied the chair. 
From the report of the Council, which was laid before the meeting 
for adoption, it appears that the So:iety at present musters some 
260 membere. During the half-session 1903 and the session 1904, 
10 meetings were held (at the Institution of Electrical Engineers) 
and 30 papers read, dealing with all branches of electro-chemistry, 
electro-metallurgy, chemical physics and metallography. The 
Society publishes a monthly bulletin and quarterly tran:zactions, 
and members also receive the transactions of the American Electro- 
chemical Society. The new Council is constituted as follows :— 


President—Lord Kelvin, O.M., G.C.V.O., F.R.S. 
Past-President—Sir Joseph Wilson Swan, F.R.8. 
Vice-Presidents. 
Prof. A. Crum-Brown, F.R.S8, Ludwig Mond, F.R.8, 
Sir W. Huggins, K.C.B., P.R8., Lord Rayleigh, O.M., F.R 8S. 
Sir Oliver Lodge, F. RS, Alex Siemens, Pres LE E., 
James Swinburne, M.Last.C.E. 


Treasurer—Dr. F, Mollwo Perkin. 
Council. 


Dr. R. A. Lebfeldt, 

W. Murray Morrison, M.IC.E, 
Dr. W. S Squire, 

Sherard Cowper-Coles, Dr. O. J. Steinhart, 

Prof. A. K. Huntington, Prof. Ernest Wilson. 


The Council in the report reminds members that an increate 
of membership is neceseary in order to establish the Society on a 
more solid economic basis, and to iacrease the range and efficiency 
of its work, and it appeals for their help to bring about this 
increase. 

We are requested to state that thore interested in the work of 
the Society are asked to communicate with the Secretary, Mr. F. S. 
Spiers, 82, Victoria Street, London, S.W. 


George Beilby, 
Bertram Blount, 
W. R. Cooper, 








OUR LEGAL QUERY COLUMN. 


[Questions addressed tothe Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, gc., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


‘“PLEDGER” writes:—‘'Toree years ago I commenced taking a 


. supply from the mains of a London Borovga Council Before con- 


necting they demanded £5 deposit as security. Taoey refused 
banker’s or other references in licu, refused to pay interest on 
the deposit, and refused to connect up until they received the cash, 
which I paid ‘under protest.’ Now, I have lately heard that 
several of their other consumers have compelled them to pay 
interest on their deposits, and I should be much obliged if you 
would inform me— 

“‘(a) Whether 1 have any legal claim for interest on sum 
deposited, and at what rate per cent. ? 

(6) If so, should I deduct sane, and arrears, from my next 
qoarterly bill, or send in a claim to the Town Clerk ? ” 

*." I¢ is presumed that the £5 referred to isa meter deposit. 
The Electric Lighting (Clauses) Act, 1899, provides (by Sec. 52 of 
the schedule) that ‘‘ previous to supplying avy meter the under- 
takers may require the consumer to pay to them a reasonable sum ia 
respect of the price of the meter, or to give security therefor, or (if 
he desires to hire the meter) may require him to enter into an 
agreement for the hire of the meter.” This Act and the other 
electric lighting Acts appear to be silent with regard to th: 
question whether interest may be charged or not Upon the whole, 
it is thought that ‘‘ Pledger’s” wisest course will be to deduct the 
interest from his next quarter’s bill, and remit tne balance. The 
borough council can then take any step they chouse. 








REVIEWS. 


A Treatise on the Theory of Alternating Currents. Vol. |. 
By ALEXANDER. RussELi,.M.A., M.I.E.E. Cambridge 
University Press. 1904. Price 12s, net. 


The book under review is one of the Cambridge Physical 
Series, the General Editors being F. H. Neville, M.A., 
F.R.S., and W. C. D. Whetham, M.A., F.R.S. 

Mr. Russell is well known to all lovers of electrical theory 
on account of his varied contributions to the ELEorRical 
Review and the Journal of the Institution of Electrical 
Engineers, aud his readers will welcome a treatise embody- 
ing, in a connected form, his researches, interspersed with 
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such general outlines of the theory as are necessary to render 
them comprehensible to students. 

The treatise is essentially mathematical, and beyond the 
scope of the ordinary reader, who could not get beyond 
page 5 without stumbling over the equation— 

viv+4nrp=0. 

It is obvious, however, that the author’s object is not to 
provide literature for the average electrical engineer, but for 
honours students at the Universities, and perhaps, in par- 
ticular, for those reading for the second part of the Mathe- 
matical Tripos at Cambridge. 

Chapter I. is introductory, and contains nothing which 
cannot be found in other electrical treatises. 

Alternating currents proper commence in Chapter II., 
which deals with inductive circuits generally. 

Chapter III. treats of circuits containing both induct- 
ance and capacity. The proof here given that a simple sine 
wave of E.M.F. produces the maximum current in an in- 
ductive coil and the minimum current in a condenser is 
very pretty. 

Condenser currents, and the capacities of two, three and 
four-core cables, are considered in Chapter 1V. 

The proof in Caapter VI., that when the power factor 
is unity, the volt and ampere waves are similar, is very 
good. The proof that the power factor is unity in a simple 
circuit containing ohmic resistances only seems, however, 
unnecessary. 

Chapter VII. is devoted to representation of vectors by 
means of a complex variable. The treatment here is not 
attractive, except to pure mathematicians. It is more 
physical, so to speak, to regard “ —1 as an operator than 
to introduce the exponential function, and the subject should 
be treated as physically as possible. 

Chapter VIII. deserves careful study, ezpecially where it 
shows that the various vector quantities in an electrical 
problem will in general not all lie in the same plane, but 
why not prove that the cosine of the phase difference 
between a constant and a periodic quantity is always zero ? 
A line or two of mathematics would help the reader. 

The measurement of power comes in Chapter IX., in 
which good and bad methods receive equal attention. 

The air core transformer receives mention in Chapter X. 
What there is, is good; but there might with advantage 
have been more. 

Chapters XI. and XII. give a good and concise treatment 
of two and three-phase systems, and the measurement of 
power in them. 

Phase transformers and indicators are reached in 
Chapter XIII. 

Rotating magnetic fields are next dealt with, followed by 
magnetic fields round polyphase cables, losses in iron con- 
duits, eddy currents, &c. 

As is characteristic of the Cambridge University Press 
publications, thé book is admirably prodaced. Typogra- 
phical errors are almost absent, and the diagrams are clear 
and accurate. On page 162, however, the word Naperian 
is spelt wrongly. 

There is a second volume to follow in which, it is hinted 
in the preface, actual machines will be dealt with. Let us 
hope that the treatment will appeal to a larger class than 
does Vol. I. 

As an academic treatise, Mr. Russell’s book is a most 
valuable addition to the literature of the subject, and in 
academic circles it deserves a foremost place. 





Elements of Electricity and Magnetism. By J. J. Tuom- 
son, M.A., D.Sc, F.R.S., &c. Cambridge University 
Press. Price 10s. 


This is the third edition of the “ Elements of E'ectricity 
and Magnetism,” the first edition appearing in 1895 and the 
second in 1897. 

A good scientific book requires few alterations as new 
editions appear, but will contain fresh matter as our know- 
ledge of the subject expands. The present treatise illustrates 
this inasmuch as it differs little from the second edition, 
excepting an additional chapter on the properties of moviog 
electric charges, This chapter contains only 26 pages, but 
in that space enables the reader to get an accurate though 





elementary notion of the effects of moving charges of elec- 
tricity. Such problems as ‘he increase of mass due to a 
charge on a moving sphere, and the magnetic and electric 
forces due to a charged particle vibrating harmonically 
through a small distance are dealt with without demanding 
any extensive mathematical knowledge on the part of the 
reader. 

Prof. Thomson possesses to a high degree the rare faculty 
of presenting a difficult subject in a simple manner, and his 
readers cease to dread the subject and become more and 
more interested as they proceed. The reason for this is, 
that Prof. Thomson pins the attention on a physical aspect 
of each problem, and has recourse to mathematical analysis 
only to simplify the progress of reasoning. 

The book now under review contains all that is necessary 
of the mathematical treatment of electricity and magnetism 
to enable a student to obtain any first class honours degree 
in physical science. Its chief sphere of usefulness will be 
amongst the honours students at the varions universities and 
colleges, but the private student will be well advised in 
making it his text-book in preference to those treatises which 
are more mathematical and less physical in their treatment 
of the subject. 

There is no royal road to knowledge, but there is a right 
way and a wrong way, a short way and along way. Prof. 
Thomson shows the right and short way ; he demands first 
of all a clear physical conception of the subject. 





Producer Gas: A Sketch of the Properties, Manufacture and 
Uses of Gaseous Fuel. By A. HUMBOLT SEXTON, 
F.I.C., F.C.S.. Manchester: The Scientific Publishing 
Co. 1904. Price 10s. net. 


This volume will be welcomed by all those interested in 
the development of intense heat for metallurgical purposes, 
and the supply of cheap fuel gas for the production of power 
by means of the internal combustion engine. 

Crude coal cannot readily be applied for the production of 
high temperatures such as are required in open-hearth and 
other furnaces, but by gasifying the coal in a suitable pro- 
ducer, the temperature attainable is much more under 
control, 

In a very clear and simple manner the author explains 
the chemistry of gasification and combustion, which is the 
only basis upon which efficient gas producers can be 
designed. 

The work contains descriptions and drawings of about 60 
different designs of producers, ranging from the simple 
producer consisting of a deep fireplace in which the fuel is 
gasified by air alone, through the various types using air 
with a small proportion of steam, to that class in which an 
excess of steam is applied; also, the volume includes draw- 
ings of many forms of furnaces for the production of high 
temperatures by means of the regenerative principle, and 
the application of gaseous fuel for the firing of steam 
boilers. 

That the design of the producer for power purposes has 
not by any means reiched finality is evidenced by the 
improvements lately patented by some of the most important 
gas engine manufacturiog firms in the country. 

Though several of the producers illustrated and described 
are designed for using bituminous coal, so far, for power 
purposes at any rate, the Mond system appears to be the 
most perfect in principle. 

Most of the generators for gasifying anthracite 
or coke have to be provided with a steam boiler as an 
auxiliary. 

The suction producer, though not indexed under that 
title in this work, is not overlooked, and as this type can 
be of high efficiency even when only used for such small 
units as a few horse-power, and requires no steam pressure 
boiler or gas-holder, it is attracting very considerable atten- 
tion among power users. 

A careful examination of the gas producers illustrated 
will show that the aim of the designer is to devise a pro- 
ducer capable of economically gasifying cheap coal slack ; 
the difficulties to be overcome are the caking property of the 
fuel, which causes scaffolding, &c., and the tarry constituents 
of the volatile gases. The latter must either be split up 
into permanent gases inside the producer, or 1emoved by 
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some means from the gas, before it can be used in gas engine 
cylinders. The methods adopted to cause the splitting up 
of the tar by passing the gas through the hottest part of 
the fire before it leaves the producer are various, and in 
some cases appear to be open to criticism. 

The value of the volume would have been enhanced had 
it contained some information as to the success the different 
types had commercially attained. 





Oonduction of Electricity through Gases. By J.J. THOMSON, 
D.Sc., F.R.S., &c. Cambridge University Press. Price 
16s. 


This work contains a masterly exposition of the epoch- 
making discoveries made chiefly by the author and the school 
of physicists he has created at the Cavendish Laboratory, 
Cambridge. The discovery of the corpuscle by Prof. J. J. 
Thomson has exercised as great an influence on molecular 
physics as the discovery of the atom by Dalton at the 
beginning of the last century. 

The conduction of electricity through gases is shown to 
be dependent on the presence of free ions in the gas. These 
free ions are particles with a free positive or negative charge, 
and it is by their movement that the transfer of electrigity 
which we call the electric current takes place. Any agency 
which splits molecules up into ions increases the conductivity 
of the gas; hence the explanation of the action of Réntgen 
rays, radio-active substances, and such like ionisers in in- 
creasing the conductivity of gases, 

At low potentials, the conduction of electricity through gases 
is found to follow Ohm’s law, but as the potential is gradually 
increased the current ceases to increase till a second critical 
point is reached, when the potential is sufficiently great to 
ionise the gas itself. There is then a very rapid increase in 
the current with increasing potential. All these results are 
shown to be deducible by mathematical theory founded on 
the transference of electricity by ions. 

The number of free ‘ions in the atmosphere varies at 
different periods. In foggy weather there are fewer than in 
clear weather; on the tops of mountains there are more 
positive ions than negative ions. Free ions act as nuclei 
for the formation of rain drops, and exercise an important 
influence on the human physiology. All these discoveries 
are of great value to the meteorologist, and the study of 
such a work as this will become in future an essential part 
of his equipment. 

The various methods of ionising gases are fully discussed 
from the mathematical and experimental point of view; 
ionisation by incandescent solids, by flames, by light, by 
Roéatgen rays and by Becquerel rays, are clearly and 
satisfactorily explained. 

The theory of the Réntgen rays evolved by Stokes and 
by the author is clearly set out, and many of the phenomena 
connected with this discovery, which for so long puzzled 
physicists, are shown to be capable of a very simple explana- 
tion. The explanation of the secondary radiation excited 
by Réatgen rays is especially good. 

The different methods of determining that important 


eae ° bia, a 
ratio > are described and criticised, and some of the 


methods employed abroad are shown to be essentially defec- 
tive. 

The last chapter is devoted to the properties of moving 
electrified bodies. The startling conclusion that the whole 
mass of a corpuscle is electrical is shown to be in close 
agreement with Kaufmann’s experiments. This theory, if 
maintained, is very revolutionary, as it finally abolishes 
matter, and shows that what we commonly regard as solid 
substance is nothing but a congeries of particles of elec- 
tricity in motion. 

Those interested in the latest fundamental theories of 
electricity and matter will find no treatise more worthy of 
study than this classical work. 








Sandown (1.0,W.).—The Daily Telegraph says that 
motor-cars provided by a local syndicate will shortly be running 
here, and the railway company promises an innovation in the form 
of electric cars on the railway. 





ELECTRIC WIRING AND ITS INSTAL- 
LATION. 


[ COMMUNICATED. ] 


THE need for a perfectly satisfactory system of running and 
protecting electric wiring is of such universal importance, 
that no amount of time and trouble, however great, spent in 
seeking for a solution of the difficulty will be wasted. 

It is impossible to deny that most excellent results have 
been obtained from the use of wood casing for the 
purpose, and where the circumstances of the case permit of 
its employment, this leaves very little to be desired. 

When not prohibited on account of liability to mechanical 
damage, or of its somewhat bulky appearance, wood casing may 
be used with the utmost confidence that it will preserve the 
wiring and provide complete immunity from breakdown. 

Where dampness has to be contended with, the casing is 
easily treated with a damp-resisting compound. 

Coming, however, to those conditions where the use of 
wood casing is prohibited, we find ourselves confronted by 
the problem of providing a system, combining mechanical 
strength with the fulfilment of all electrical requirements. 

It cannot be denied that the first consideration in dealing 
with a matter of this kind is efficiency; in other words, what- 
ever combination of materials is decided upon, it must be 
such that satisfactory results are obtained under working 
conditions. 

That being the case, it follows that details must be sub- 
ordinated to the first consideration, and it must be accepted 
as beyond dispute that cheapness alone constitutes no merit or 
justification for spending money and labour in the erection 
of a system of tubing, which is from the first doomed to 
prove a source of anxiety and expense. 

Practical experience and careful observation long ago 
convinced the writer that plain metallic tubing (leaving the 
less important question of gauge, so often raised, out of con- 
sideration) is an utterly unsuitable form of covering for insu- 
lated wires, and a long series of experiments has, therefore, 
been carried out with a view to finding a suitable material 
with which to form a lining for the tubing. 

It was essential that whatever material was selected should 
be at once non-hygroscopic, tough in texture in order to resist 
mechanical damage, cheap, both as raw and finished material, 
and easy to put through the necessary processes. 

After carefully testing and considering the merits of « 
large number of materials, including heavy insulating 
enamels, the writer has finally concluded that the true solu- 
tion of the difficulty lies in the employment of a paper 
lining in the tubes. 

In order to test the water-resisting power of the various 
materials under consideration, a number of tubes were made 
up, 3 in. long, { in. in external diameter, and +/, in. thick. 

Exch of the tubes was closely sealed at one end, and the 
tube was then immersed in water, with the sealed end down- 
wards, and the water reaching to within 4 in. of the top 
edge of the open end. 

The results obtained were highly interesting, as at periods 
varying from 1 to 100 hours’ immersion, moisture became 
visible on the inside of a large number of the tubes, and these 
were at once removed and considered unsatisfactory. 

At the end of 500 hours’ immersion, only two of the tubes 
presented a perfectly dry interior, and these were then removed 
and cut through sectionally in order to find how far the water 
had penetrated. It was found that, in the case of one of the 
tubes, the moisture had penetrated two-thirds of the thick- 
ness of the wall. 

Upon examining the remaining tube, it was found to be 
perfectly dry throughout its substance—that is to say, the 
water had not commenced to penetrate the walls. Both of 
the above tubes were made from a high-class paper of close 
and tough texture, the only difference being that the tube 
which gave perfect results was steeped in boiling paraffin wax 
for three minutes previous to immersion. 

The writer is perfectly convinced that a system of steel 


. tubing provided with a lining of this character would give 


the best. possible results in practice, in fact, would maintain 
the wiring in perfect condition and prevent breakdown. 

In the above tests it will be noted that the tubes were 
ve in. thick, but the writer considers that for mechanical 
reasons it would be better to make them + in. thick. 
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If efficiency is to be considered first, as it most certainly 
should be, the slight increase in the overall dimensions of 
the tubing necessitated by the use of tke above lining, must 
be treat:d as a secondary consideration, and not over- 
estimated and brought forward as a hindrance to true 
progress. 

As regards cost, the enormous sale which such a system 
of tubing would command, wou!d certainly render the cost 
of production reasonable, and it may be added that the 
steel tubing itself would only require to be of a very mode- 
rate gauge, say 18 G. asa minimum. 

Where the tubing is embedded in walle, there is always 
the possibility (a possibility, by the way, much over-estimated) 
of a nail being driven through against the tubing ; it would, 
however, be a strong nail indced which would penetrate 
18 G. steel, e-pecially when in the form of a tube from which 
the point has the greatest tendency to turn. 

It may be here remarked that in the case of such a paper- 
lined conduit as above described, a butt joint tube will give 
just as much satisfaction as a brazed joint, the saving in 


manufacturing cost being at the same time very consider- . 


able. It should, however, be borne in mind in fixing that 
the joint be kept on the inside, that is, against the solid wall, 
in view of the possibility of a nail entering. 

Another point of great ‘practical interest presents 
itself, namely, the destruction to which the tubing is liable 
from the outside, due to the corrosive action of damp 
plaster. The remedy here is to thoroughly and heavily coat 
the tubes with a damp-resisting paint, such as is employed 
for the protection of gas pipes before buryirg them in damp 
soil. 

In conclusion, the writer wishes to say that he has fully 
borne in mind the fact that the adoption of the insulating 
lining above described means a corresponding increase in the 
diameter of the tubes for a given wire capacity, but cannot, 
by any stretch of the imagination, magnify that into a dis- 
advantage serious enovgh to justify half the electricians and 
wiremen in the United Kingdom in labouring some 10 hours 
per day, at fixing a system of tubing which stands con- 
demned in the light of common sense, and which will 
assuredly, at an early date in its career, prove a source of 
trouble and expense. 





THE CLOSING OF COOPER’S HILL 
COLLEGE. 


By ROLLO APPLEYARD, A M Iast C.E. 


THE decision of the Secretary of State for India, in Council, 
to close the Royal Indian Engineering College, takes effect 
at the end of the Session 1905-1906. The 34 candidates 
who were admitted last July, are, therefore, destined to be 
the final representatives of that distinctive class of civil 
engineers and foresters known as Cooper’s Hill men. As a 
result of this decision, while India loses an efficient means 
of recruiting, training, and appointing her Imperial Service 
engineers, we in. this country are deprived of our premier 
engineering college. Unless, therefore, Mr. Brodrick’s 
drastic measure has behind it a constructive scheme whereby 
Indian and British engineering are to be requited for these 
confiscations, history will record his policy as retrogressive. 
In order to follow the drift of the arguments for and 
against the retention of Cooper’s Hill College, it is necessary 
to trace the causes which led tu its establishment. It was 
founded in 1871, when there were undefined and unsub- 
stantiated rumours concerning illicit transactions by the 
technical staff in India. These accusations were 
examined, challenged, ard vigorously refuted by civil 
engineers in this country, with the result that the 
charges were cfficially withdrawn. Whatever influence 
these unfortunate imputations may have had in 
deciding for a revision of the methods of selection of 
engineers for India, it is generally admitted that owing to 
the dearth of men fit for the work, the establishment of the 
Royal Indian Engineering College was at that time a neces- 
sity. The great railways of India projected by Dalhousie, 





who founded the Public Works Department, were begun in 
1854 by civil engineers sent out from England after nomina- 
tion by leading men in the engineering profession. This 
work was checked by the mutiny, but after the declaration 
of peace it was resumed with other engineering projects; and 
Lord Stanley, then Secretary of State, decreed that a certain 
number of young men should be selected for engineering 
service in that country by open competitive examination. 
This was in keeping with the Act of 1853, which asserted 
that England’s representatives in India must be selected 
openly and without favour from the youth of England. 
‘] hen came into existence the Stanley engineers, an extremely 
able body, but too few. The condition of affairs subse- 
quently prevailing is indicated by the fact that in 1859 
the Government advertised for 24 of these recruits, and 
obtained only 14, and that in 1868 they advertised for 80, 
and obtained only 42. Thus, although by setting a high 
standard, the Stanley system provided excellent engineers, 
the pay and prospects in India were not such as to attract 
good men in adequate numbers. And so great elsewhere 
was the call for qualified engineers, that India could 
not retain even those who entered her service. To 
reduce the deficit, short-service engineers of various 
kinds were admitted, with the inevitable result: bad, 
and consequently expensive work. Not only did these 
unqualified men fail to make the best use of the natural 
materials provided by India, but a large proportion of the 
bridges built by them had to be reconstructed. Partly with 
a view to guarding against a repetition of such defects, the 
Government decided in favour of building certain State rail- 
ways for India. That they had insufficient retentive 
influence upon the Stanley engineers, and that they had no 
effective means of eliminating wastrels from the temporary- 
service men, became with this decision increasingly apparent. 
For work upon the railways, irrigation, roads, and the like, 
they now wanted about 50 good mena year, but could not get 
them. It was Cooper’s Hill College which, at this juncture, 
replenished and re idered efficient the Public Works Depart- 
ment, and which, in addition, provided qualified men for the 
Indian Forests and Telegraphs. 

At this critical moment Sir George Chesney recommended 
the establishment of a college which should secure for the 
Indian service a steady inflax of civil engineers of high 
average ability ; and he sought the supply at a new source. 
Civil engineers, like nayal and military officers, had, up to 
this time, run more or less in families, As regards engineers, 
ke broke away from this condition. While broadening the 
area of recruitment, his scheme was boldly to offer to all 
parents willing to pay for a gilt-edged appointment in an 
honourable profession a moderately remunerative career for 
their sons. Sir George Chesney’s scheme found embodiment 
in Cooper’s Hill College, which was established under his 
presidency by the Secretary of State and Council of India, 
and was opened by the Duke of Argyll on August 5th, 1871. 
For three years from that date it gave India the required 50 
good men a year. 

According to the original method of selection, the men 
who entered this Royal Indian Engineering College, after 
passing a qualifying examination, held by the Civil Service 
Commissioners, were guaranteed Government appointments. 
Not content with obtaining in this way exactly the kind and 
number of recruits they wanted, the India Office endeavoured 
to make Cooper’s Hill pay as an educational concern. To 
those familiar with the College, there were obvious methods 
by which the laudable object of reducing its expenses might 
have been effected ; but the India Office never seem to have 
got into touch with the conditions over which they held 
sway. Their State control was exerted at too great a 
distance, and at too tremendous an altitude from their State 
aid. Circumstances, including the cessation cf certain Public 
Works, soon whittled down the number of guaranteed 
appointments from 50 to about 15a year. To a Govern- 
ment bent upon making their scholastic venture a financial 
success, this lessened inducement for good men to enter the 
College was an awkward factor to negotiate. The fear was 
that fewer men would present themselves, and that the 
revenue on account of fees would fall away, the maintenance 
expenses of the College remaining sensibly the same. 
Risking the cardinal purpcse, the Government obtained a fair 
balance-sheet by making the entrance examination less 
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rigorous. This enabled them to take into residence at 
Cooper’s Hill enough men to fill the Co'lege as before ; 
in :like proportion, the average quality of those who 
presented themselves for examination was reduced. If these 
derogatory influences had acted alone, the status of the 
college must have sunk to the level of a second-rate seminary 
for young gentlemen. To the credit of the professorial 
staff it must be recorded that, notwithstanding the depre- 
ciation of the recruits admitted under the reduced initial 
qualifications, the College still holds the foremost position 
among civil engineering schools in this country. Of these 
professors it can be said that they have been men dis- 
tinguished for the thoroughness and lucidity of their teach- 
ing, eminent rather than prominent, not equally gifted as 
administrators and disciplinarians, but z:alous and successful 
iz imparting knowledge along the narrow lines prescribed 
for them by the rigid prospectus drawn up by the India 
Office. In latter years, for s‘eering too closely by that 
academical chart, some of these professors were cast adrift. 

Meanwhile, in India itself, frugalities unchecked by special 
resources as to teaching have resulted in the deterioration of 
the native engincers. Since Lord Ripon’s time, statutory 
natives of India have been able to enter the Public Works 
Department, chiefly through Roorkee College. These native 
engineers, on account of their knowledge of the languages 
and habits of the ,cople, and because of their acquaintance 
with the ratural resources of their own districts, in which 
they are almost invariably stationed, have in the past proved 
very useful. For many years, they obtained appointments 
upon the same terms as Ccoper’s Hill men; but in 1893, or 
thereabouts, the scale of pay for Roorkee men was reduced. 
They were given the title of Provincial Engineers, Cooper's 
Hill men and Royal Engineers being styled the Imperial 
Service branch of the Public Works Department. This 
reduction of pay and status for native college recruits, 
whether justified or not, led at once to deterioration in the 
stamp of men obtained from that source. It is clear that 
when Cooper’s Hill is abandoned, the relative positions of 
engineers in Inda will be rendered for a time anomalous, 
and the question of the training and status cf native 
engineers thus re-opened, will develop into a factor requiring 
very skilful and considerate administration. 

The arguments put forward by the Committee of Inguiry 
into the expenditure at the Royal Indian Engineering 
College, in their recommendation to close the college, are as 
follows :— 

(a) ‘That whatever reasons were urged in 1871 for the establish- 
ment of an engineering college under the control of the Secretary 
of State (whic reasons were mainly centered in there being no 
sufficient scientific training of engineers in this country) it is 
possible that tho:e reasons may no longer exist, seeing that many 
excellent engineering schools and colleges are now in existence in 
London, such as King’s College, University College, and the City 
and Guilds Institute, and others are to be found in various parts of 
the kingdom, all of which have improved their curricula so as to 
afford a complete engineering education ; that the Universities of 
Cambridge, Glasgow, Dublin, Victoria, Birmingham, and others to 
which various engineering colleges are affiliated now give engineer- 
ing degrees; that a similar university course in engineering has 
been established by the Senate of the University of London, to. 
which the various recognised engineering schools of the metropolis 
are affiliated ; and that the Institution of Civil Engineers bas, within 
the last few years, instituted excellent examinations for admission to 
their body. 

(b) That much inconvenience arises from Goverament under- 
taking the administration of an educational college, and that, 
unless there be an absolute necessity for such a course, it is to be 
deprecated. 

(c) That the limitation of Indian appointments to Cooper's Hill 
College men prejudicially rzstricts the choice of Government in 
filling various posts. 

(d) That the education given at Ccoper'’s Hill College is expensive 
to the students, invo:ving a total annual cost of about £280 a year, 
and that these heavy expenses tend to prevent the sons of Jadian 
officials from following their fathers’ steps, whereas they could 
obtain an equally good engineering edu-ation at less cost at some of 
the colleges which we have indicated. 

(e) That Cooper’s Hill College does not, as an educational estab- 
lishment, pay its way, much less any interest on its first cost. The 
receipts and expenditure can only be made to balance by crediting 
the College with fees in excess of the actual cost for testing 
materials for Indian railways.” 

Of these arguments the first is the one that carries with 
it most conviction, but no real value can be assigned to it 
until the constructive scheme is revealed. An impartial 
study of the matter leaves in the mind the impression that 
this serious step has been taken upon evidence which is too 


4 


thin, supported by reasonings which are unsound. It can- 
not be denied that, inspired by Cooper’s Hill itself, other 
engineering colleges have come into being, so that the 
required number of men with fair qualifications can be got 
together by competitive ex:mination from engineering 
schools anywhere, say, between Cambridge and West Ham. 
The defect of such a scheme will appear when the problem 
of distribution is considered. Cooper’s Hill College not only 
gives the India Office a chance of keeping their recruits 
under their own eyes for a term of years, but it assigns, auto- 
matically, the best men to the best appointments, in a 
manner that is only possible in a residential college, 
specialised for the purpose. Again, how does the Govern- 
ment propose to dominate these schools, go as to bring their 
curricula into conformity with the required lines of speciali- 
sation to shape the men for Indian service? The engineering 
schools, enumerated by the Committee do not pay, and are not 
expected to pay, in mere fees; they are supported by 
municipal contributions and otherwise. If the Govern- 
ment establishes special chairs of forestry and the like, 
and if for its own purposes it seeks to converge school 
and university teaching towards selected subjects in the 
technical schools, this will amount to State aid, which the 
Chancellor of the Exchequer has recently declared, and 
which is generally admitted, to be inseparable from State 
control. When the State, even to this extent, controls the 
universities and schools, the baneful influence of premature 
specialisation upon g-neral students, which is already 
sufficiently in evidence at Cambridge, will receive official 
sanction, to the detriment of the average result of university 
training. Ther, indeed, it will have to be confessed, as in 
the second argument (b) urged by the Committee in their 
case against Cooper’s Hill, that “much inconvenience arises 
from Government undertaking the administration of an 
educational college.” The truth is, the State must either 
run its own specialised colleges in their entirety, as at Sand- 
hurst, Greenwich, Whale Island and Cooper’s Hill, or it 
must let the thing alone. When Cooper’s Hill is closed, 
this truth will take the form of a dilemma from which com- 
promise and expenditure will scarcely relieve the Govern- 
ment. It may also be pointed out that, although the 
inconvenience to the Government in undertaking the 
administration of its own specialised colleges, referred to in 
argument ()), may easily be admitted, so far from being a 
reason for closing those institutions, it may with equal 
force be used as a plea for perpetuating them ; for, among 
other advantages, it keeps the headquarters up to the mark. 
If argument (d) of the Committee were accepted, Osborne 
and Keyham would have to suffer dissolution for the con- 
venience of Whitehall. 

{t cannot be denied that £280 a year is a heavy cost to 
parents for sending their sons to Cooper’s Hill; but even 
assuming that such a high fee is necessary, which it certainly 
is not, the fact remains that there have always been found 
parents or syndicates willing to provide the money, and 
India has been well served by the class so obtained. The 
contention of the Committee that (c) the limitation of 
appointments to Cooper’s Hill men restricts the choice of 
Government in filling the posts, is immediately opposed to 
the spirit of their further argument, (d), with regard to 
recruiting from the sons of Indian officials; the effect of the 
one is to broaden, and of the other to narrow, the field cf 
selection. 

In favour, then, of the retention of the College it has first 
to be remembered that for 30 years Cooper’s Hill has been a 
potent factor in raising the standard of engineering schools ; 
it has set the pace, and it has attained the position of being 
the premier engineering College of the Empire. In addi- 
tion to training men as civil engineers, it has kept them 
under the eyes of the India Office, it has fitted them in a 
special manner for the Public Works Depariment of India, 
for it has imparted the principles of accounts as used in 
that service, it has made a distinct feature of survey- 
ing applicable to India, it has taught men how to 
develop the natural resources of that vast dominion, 
and from the day of its establishment it has sent 
out men of the right stamp, assigning the best men auto- 
matically to the best appointments. Cooper’s Hill men 
have shown devotion to their duties in India, they have not 
shirked the hardships and dangers which form a necessary 
feature of the lives of engineers in that country, and, for 
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what it is worth, their confraternity is characterised by esprit 
de corps. Moreover, asrecently as October, 1903, a vigorous 

rotest against the closing of the college, disposing of the 
alleged difficulties, was made to Mr. Brodrick by the Govern- 
ment of India itself, in a letter of much weight and reason 
signed by Lord Curzon and the whole of his council. 

There fairly remains to Mr. Brodrick the fact that the 
engineering colleges in Englard to-day can furnish raw 
recruits in sufficient numbers. Mr. Brodrick has had 
experience of raw recruits, and should understand the 
difficulty of converting them into finished specialised 
executives, It is conceivable, therefore, but not altogether 
probable, thet his constructive scheme, when made known, 
will justify the present dénowement. Remembering the 
enormous wealth of India, and taking into consideration the 
importance of engineering to that vast territory, an idea of 
which can be gathered from the recent Presidential 
Address of Sir Guilford Molesworth to the Institution 
of Civil Engineers, it is inadmissible to the mirds 
of all reasonable men that the closing of Cooper’s 
Hill College is for the chance hore of saving a few pounds. 
Nor would it be fair, or even sane, to suppose that it isa 
political move intended to catch votes by distributing Indian 
appointments broadcast. What, then, is the secret «f this 
ruin of our premier college ? The answer seems to be that, 
after General Chesney, military officers of less krowledge and 
tact have failed as presidents. They exercised everything 
but discretion. They grumbled to the India Office, they 
cherished fads, they wasted official time, they wasted money, 
they did not limit their ideas to the teaching of civil 
engineering. The India Office might have tried the experi- 
ment of appointing «s president a properly qualificd civil 
engineer. It is not yet too late. 








THE PENALTY AND BONUS CLAUSES. 
[FROM OUR LEGAL CONTRIBUTOR. | 


A CORRESPONDENT in our March 3rd issue asked a question re- 
lating to the legality of the penalty and bonus clauses which are 
co often inserted in a contract for the supply of machinery. 
As the subject was incapable of adequate treatment in a few 
lines, one or two further remarks upon the legal effect of 
these clauses may be found useful. 

The object of the penalty clause is to ensure that a con- 
tractor shall work to time. It is inserted when time is—to 
use a legal phrase—of the essence of the contract. Thus, a 
man will order a certain plant to be erected by a particular 
date. As the damages which may result from any infrac- 
tion of this clause are difficult to estimate, a daily penalty 
may be exacted. In signing a contract which contains a 
penalty clause, the contractor undertakes a serious respon- 
sibility, for he may have, in effect, to pay large damages for 
What is but a slight injury to the person employing him. 
Where, however, it could be shown that the damage actually 
sustained by a breach of contract was very much less than 
the amount of penalties, a court of justice might interfere 
to reduce the penalties; but, to use the words of Lord 
Coleridge :—“ Where the damage is entirely uncertain, and 
the parties agree upon a definite and not unreascnable sum 
by way of liquidation damages, then that sum will be re- 
garded and will be recoverable.” 

An example may serve to illustrate our meaning. Suppose 
an electrician were under contract to light a ball room on a 
particular evening for £50, and for that purpose he ordered 
an engine and dynamo to be supplied. Suppose that his 
_ agreement with the contractor provided that a penalty of 
£13000 should be paid if the engive and dynamo were not 
delivered to time. If the contractor failed in such a c:se to 
deliver the engine aud dynamo, the damages wou'd be 
capable of easy estimation, and they would obviously be only 
£50 or thereabouts. In such a case, the court would refuse 
to decree the exaction of the full penalty. But suppose 
undertakers ordered plant to the value of £50,000, where- 
with to light a whole town as from a particular date. In 
euch a case a penalty of £50 a day would be enforccd as the 
damages incurred would be incapable of estimation. Some- 
times the penalty clause, after providing for the payment of 





a certain sum goes on :— The same to be regarded as 
liquidated damages, and not as a penalty.” This is an 
attempt to exclude the jurisdiction of the court to interfere 
even if the penalty is out of all proportion to the damage 
done. It has been held that in spite of these words, if the 
judge seesa method of assessing damages and relieving the 
party at fault against payment of a large sum, the mere use 
of the expression “liquidated damages ” does not in any way 
curtail his power to do so. Cyrus 

We now propose to consider the conditions which, apart 
from the terms of the agreement, may operate to excuse a 
contractor from the performance of his agrcement within the 
given time. In the first place, undue interference on the 
part of an employer, or the imposition of new terms can at 
once be raised in defence to an action for the enforcement of 
penalties, Again, an agreement to make certain alterations 
has a similar effect. In fact, such a subsidiary agreement 
stops a claim for penalties, unless it be shown that tke time 
spent upon the whole job was unreasonable. Thus, suppose 
the employer’s engineer ordered works to be done which were 
outside the specification ; unless an express term imposing 
liability to complete extra work was inserted, the contractor 
could not be held responsible for any delay socaused. It has 
been decided, however, that where an agreement to complete 
works by a certain date contains a clause providing for the 
execution of any additional works which may from time to 
time be demanded by the engincer, there is no implied term 
that the additions shall be such as can be reasonably rer- 
formed within the time. To «void a difficulty of this kind, 
the contractor should pay careful attention to the terms of 
his contract. . 

Where an engineer is empowered to order additional works, 
he is generally permitted to allow extra time for the execution 
thereof. Should he omit to grant an extension, it appears 
that the contractor becomes liable to pay penalties for delay 
in accordance with the original contract. 

Payment of penalties is excused in the following cases :— 

(a) If the work in hand is totally destroyed—e 4 , by fire— 
both parties are then released. 

(>) If the employer (or contractor) cause a delay by inter- 
ference ; 

(c) If additional works are ordered. 

It may happen that the penalty clause imposes terms of 
such an onerous nature that the contractor’s profits would 
entirely disappear if his completion were to be delayed for 
any lengthened period. 

Circumstances might arise which would prevent his com- 
pleting until a very considerable time after the date fixed by 
his agreement. What position should he take up’ It is 
conceived that his wisest course might be to abandon the 
undertaking. In that case the ordinary penalty clause 
would not apply, as there being no date of completion it 
would be impossible to assess the amount due. The em- 
ployer, however, would be relegated to his remedy for breach 
of contract; but the result of such an action might be far 
more favourable to the contractor than the payment of an 
enormous sum in accordance with the penalty clause. 

Having said so much with regard to penalties, we turn to 
the consideration of bonus clauses. It should be stated, at 
the cutset, that there clauses are entirely independent. A 
contract may well contain one without making any mention 
of the other. 

A bonus clause usually provides that if the ccntractor 
manages to complete his work before the time reserved by 
the contract, he shall be entitled to so much per day for 
every day in which he is in advance of his time. If by the 
imposition of fresh terms, or the execution, at the request of 
the employer, of works which were not prescribed by the 
original contract, the contractor is unable to earn any bonus, 
it is a matter of some doubt whether he could recover it. 
There does not appear to be any case upon the point, but it 
is conceived that, applying the principles already considered 
in relation to penalties, if the contractor were in a position 
to show that he would have completed before the day fixed, 
but was unable to doso, owing to the fault of his employer, 
he would be entitled to damages. But if he had undertaken 
to do any extras which mighk be ordered within the contract 
period, he would be entitled to nv relief, if the doing of 
those extras made it impossible for him to complete within 
the specified period. 
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NEW PATENTS APPLIED FOR. 


Oompiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, Lcndon, W.C., and at Liverpcol, to whcm all 
inquiries should be addressed. 


4,008. ‘Improvements in dynemo-electric ard electro-dynamic machinery.” 
J.G. Bett, February 27th. 

4,040. “Improvements in or ielating to electric mctors.” J. -BUBKE. 
February 27:h. (Complete.) 

4,041. ‘Improvements in or relating to electric tocls.””. W. O. DuntLEy. 
February 27th. (Complete.) " 

4,062. ‘Improvements insparking plugs operating with magneto electricity, 
for gas or oil engines.”” T.F, RENE. February 27th. (Cc mplete.) 

4,75. “ Transformer fcr electrical metal-working apparatus.” W:L. Wisk. 
(Ihe Thomson Electric Welding Co., United States.) February 27th. 
(Complete ) 

4,676. “Apparatus for welding and performing other metal-working oy era- 
tions by electricity.” W. L. Wise. (lhe Themscn Electric Welding Co., 
United States) February 27th. (Complete.) 

4,089. ‘“‘Improved method of ccnstructing electric accumulators and 
scccndary batteries.” W.H. Frttows and E. T, Pickup. February 27th. 

4,097. ‘‘Improvements in electro-magnetic devices.” H. G. Pape and 
J. BENDER. February 27th. (Complete.) 

4,100. ‘Improvements in electrolytic apparatus.” W. P. THompson. (The 
Decker Manufacturing Co., United States.) February 27th. (Comp'ete.) 

4,102. “Improvements relating to electric tramways with conduit ctrrent 
supply.” A.N,Connetr. February 27th, 

4,109. ‘‘Imyrovements in and connected with galvanic batteries.” EE, J. 
Wave. Fetruary 28th. 

4,122, “Improvements in and relating to electrical switches fcr src Jamps 
and other circuits.” 8. HucHes. February 28th. 

4,127. ‘* Improvements in automatic electric warning signals for railwsys and 
the like.” J. H. Hontyver. February 28th. 

4,131. ‘ Imyrovement in telephone cables.” A. WHALLEY. February 26th. 

4,166. ‘Telephone apparatus.” R Bines. February 28th. (Complete.) 

4,167. ‘*Telephone systems and apparatus.” RR, Bines. February 28th. 
(Complete.) 

4,168. ‘ Telephone transmitters.” R.Bines, February 28th. (Complete.) 

4,238. ‘‘ Improvements in electric ignition devices for internal combustion 
engines.”” F. MitLincton and A. H. Mitter. March Ist. 

4,219. “Improvements in or’ connected with dynamos or electrical 
machinery, including their external circuits, with special reference to the 
reger e: ative system of electric tramcar control.’”’ H. W. Dickinson. March Ist, 

4,287. ‘‘ Improvements in secondary electric batteries.” P. Marino. March 
Ist. (Complete.) 

4,298. ‘ Improvements inor relatirg to joining belts, wire or other ropes’ 
cords, wires, electric cables or conductors, tire wires or the like or for attach- 
ing terminals or other :uitable end pieces thereto and means for affixing such 
attachments.’ A. H.Epwarps. March Ist. 

4,308. ‘Improvements in or relating to apparatus for obtaining constant 
voltage from dynamos working at various speeds.” M. Eyqurem. (Date applied 
for under Patents Act, 1601, March frd, 1904, being date of application in 
France.) March Ist. (Complete.) 


4,305. ‘‘ Improvements in electric motor starting rheostats and switches.” 
H, B. Brooks. March Ist. 
4,318. ‘Further improvements in arpsratus for the autcmatic ignition of 


gas, gaseous mixtures, or the lhke, by means of an electric current.” G, HILL. 
March 2nd. (Complete.) 
4,815. ‘ Improvements in electric ges lighters.’”’ G. W. SomEKVILLE. March 
nd. 


4,821. ‘ Improvemc nts in sparking plugs for electrically fired internal ccm- 
bustion engines.’”” H. Lewis, W. Hitt and J. WHITFIELD. March 2nd. 
4,343. ‘‘Impiovements in andrelatirg toarc lamps.” J. W. WakeELin, W. 


Bunn and C.Weston. March 2nd. 

4,354. ‘* Electric time-switch.’’ H, Lvpeck. (Date applied for under Patents 
Act, 1901, April 2rd, 1904, being date of application in Germany.) March 2nd. 
(Complete.) 

4,362. ‘‘Improvements relating to electric circuit systems.” H. H, Lake. 
(The Direct-Line General Telephone Co., United States.) March 2nd. (Com- 
plete.) : 

4,375. ‘Improvements relating to dynamo-electric machines.’’ R,. Pout, F. 
Pou. and th2 PHanix Dynamo ManvracturinG Co., Lrp. March 2nd. 

4,379, ‘Improvements in and relating to the supply and regulation of the 
electric energy employed in the ‘peration of arc lamps used in search-lights 
and like apparatus.”” TsE British THomson-Houston Co., Lrp. (The 
General Electric Co., United States.) March 2nd. 

4,384. ‘*Improvements in receivers for wireless telegraphy.” G. Marconi, 
J. A. FLtemine and Marconi’s WIRELESS TELEGRAPH Co., LTD, March 2rd. 

4,389. ‘‘Improvements in and relating to magneto electr'c generators for 
igniting the charge in internal combustion engines and the like.” J, Cartaw. 
March 8rd 

4,431. ‘ Automatic signals for loop lines signal arms and bells, the whole 
worked by electric tramcar eutomatically.”’” G.W. BurpEN. March 3rd. 

4,456. ‘Improve ments in and cor nected with conduits for electric conductors 
or cables.’’ 1. E, DrEvonsHire. March 8rd. 

4,491. ‘An improved dium for winding or ccilirg wire rope— copper, iron, or 
steel—electric cable, lead tute, hemp or cotton rope.” D, Muckuey ard A, 
Payne. Merch 4th. 

4,504. ‘Electrical governing of receivers which wo1k intermittently, or are 
reversible, such as extracting machines, rolling mills and the like.’”” H. Pieper, 
March 4th. (Complete.) 

4,513. ‘‘ Improvements in electric clocks or tke like.” F, A, CHANDLER and 
B. Bonniksen. March 4th. (Complete.) 

4,529. ‘‘ Improvements in the ccntrol of the electro-motors on electric railway 
oars.” F,Lypatt. March 4th. 

4,541. “Improvements in or relating to micro-telephones.’’ ELEKTRO- 
MILITARA AKTIEBOLAGET. (Date applied for under Patents Act, 1901, March 8th, 
1904, beng date of apylication in France.) March 4th. (Complete.) 

4,544. ‘*An improved process for the electrolytic manufacture of metallic 
wire or s‘rip.””’ 8,0. CowpEeR-Cotes. March 4th. 

4,545. ‘‘Improvements in the electrolytic production of metallic strip.’’ 
S. O, Cowper-Cotes. March 4th, 

4,567. ‘‘ Improvements relating to electrically-driven air pumps.” M.Sosiik, 
March ith. 








EXPIRING PATENTS. 


(Concluded from page 424.) 

12,828. H. H. Lake. (Thomscn-Houston International Electric Co.) Jul: 
28th, 1891. Relates to electrometers chiefly designed for driving railway an 
ether vehicles. The field magnet is in the form of a flat and shallow 
magnetisable frame, having poles projecting inwardly, on which coils are wound 
so as partially to er c!ose the armature. The ends of the fre me are erclosed in 
dust-proof magnetic casings, provided with doors for inspection and repairs. In 
a mooification, the field magnet-frame entirely encloses the armature, being 
composed of two parts hinged together, and provided with ventilating openings 
and a cock for discharging water. The upper pole only is wound with a coil, 


which is supported on elastic cushions. The armature shaft is journalled in the 
field-magnet frame, and geared with the axle by means of a pinion and spur. 
wheel working in an oil casing; or the armature may be mcunted on a sleeve 
surrounding the axle, and connected to the wheel of the vehicle by a flexible 
coupling, consisting of radial arms «n a drum secured to the sleeve and on the 
bub of the wheel, elastic cushions being interposed between the arms. The 
arma‘ ure core is built up of lamine secured between two gun-metal end pieces 
cast in one, with spiders mounted on the shaft. The coils are wound 
through continuous perforations formed near the peripheries of the laminx 
and end pieces, and are insulated therefrom by paper tubes and insulating 
pieces. The coils only a fill the perforations, insulating strips and 
wedges being afterwards inserted. In order to regulate the speed and torque, 
two motcrs are usedin ccmbination. Their commutators are provided with 
movable brushes for changing the cou;ling fr.m series to psrallel, and vice 
versa, This may be dcne automatically by a relay and sclenoid. To prevent 
increase of the field-magnet strength in series-wound motors, as the a) matures 
are changed from series to psrall«1, the field magnets may also be provided with 
coils furm‘ng a shunt on the armature cn cone of the motors. 


12,960. W.M. Morpey. July 80th, 1891. Relates to coils such as are 
described in Specification No. 6,917, 4 pD. . 

13,125. H. Howarp. August Ist, 191. Relates to a carbon-holder and screen 
for arc apparatus for welding. 

14,509. B. J.B. Mizts, (H. W. Leonard.) August 27th, 1891. Relates to 
methods of regulating the speed and torque of electro-motors. The field magnet 
of the motor is energ'sed by a constant source of current, separate from that 
which supzlies the armature, and the speed is regulated by varying the electro- 
motive force of the latter current. In one form of arrangement the motor has 
its armature in circuit with the armature of the generator, and its field magnet 
energised by a separate cons ant-potential dynamo. The field magnet of the 
generator is energised by a shunt circuit in connection with the dynamo con- 
taining an adjustable resistance, by means of which the potential of the genera- 
tor is regulated. The torque is automatically regulated, for with an increase of 
load there is a tendency for the armature to slow down, and a consequent ten- 
dency to a decrease of counter-electromotive force and an increase of current 
and torque. The motor is started, stopped, and reversed by a circuit controller 
and reverser. In another arrangement, an intermediate motor and generater 
are interposed between the working motor and the main generator. /The field 
magnet aod armature of the motor and the field magnets of the generator and 
motor are in multiple arc, and the current through the field magnet circuit of 
the generator is regulated by an adjustable resistance. The main generator 
and intermediate motor may be of the alternating current description. This 
arrangement may be applied to electric :ailway cars and to elevators. 


16,572. W.B. Sayers. September 29th, 1891. Relates to dynamos and 
motors of the kind in which the commutator strips are connected to the 
sections of the armature winding through “commutation coils" in which an 
electromotive force is set up when the machine is running, the object being 
to prevent sparking at the commutator when the brushes have a backward 
lead with the machine running a3 a generator, and a forward lead with it 
running as @ motor. A portion of a ring armatureisshown. The commutator 
coils are connected at one end to the main winding at points and at the other 
erd to commutator strips respectively. The coils are arranged so as to have 
a backward lead with reference to the points when the machine is running 
as @ generator and a forward lead when it is running as a motor, A drum 
armature may be constructed on the same principle. In a machine of this 
kind the field-magnet winding may be dispensed with. When the dynamo 
or motor is required to run in either direction at will, two independent-com- 
mutators and sets of commutator coils are employed, one set of commutator 
coils being given a lead in one direction relatively to the armature coils, and 
the other set an equallead in the opposite direction. One or the other of these 
commutators is put into action, according to the direction in which the 
machine is to run. 

16,858. H.A.Mavor, W. A. Covnson, S. Mavor and W.B.Sayers. October 
6th, 1891. Relates to metallic junction boxes for electric conductors provided 
with couplings, which are applicable for connecting conductors to switches, 
&c., or for conrecting conductors together. 

16,991. F. H.W. Hieoins. October 6th, 1891. In order to obtain prompt 
action in electro-magnets used for printing or other telegraphs, they are wound 
with two coils in cpposite directions connected so as to reintorce each other. 


18,280. W. C. Jcunson. October 24th, 1891. Relates to grapnels for sub- 
marine cables. The grapnel is formed of a flat blade shank having blade prongs 
set edgewise in theshank. The prongs are in ore piece, and are secured to the 
shank by means of bolts passing through sockets. A swivelis attached to the 
top of the shank by means of an angular piece of metal. 


18,902. G.F. Reprern. (S. Bergmann.) November 2nd, 1691. Relates toa 
tubular conduit formed of a tube of paper soaked in liquid insulating materia 
and encased in a metal tube. The paper tube is insulated. 


19,775. A. Breur. November 14th, 1891. Porous diaphragms for electro- 
lytic decomposition are formed of lims or magnesia cement mixed with porou 
resilient material, such as broken pumice-stone or coke, by adding to the 
cement solublesalts or acids which may afterwards be dissolved out, or by adding 
vegetable fibres or hair. The ingredients are mixed into a paste and moulded 
into shape. 

19,914. J.B. Barroy. (W.Jandus.) November 17th, 1891. The combustion 
of the carbons is retarded by hermetically closing the upper end of acylindrical 
globe, thereby preventing the circulation ‘of air therein. The flange of tlie 
globe is tightly secured by asbestos packing between the flanges of the 
holder. The upper carb _n is held by theclamp and set-screw. The applica- 
ee having outwardly-turned flanges and to electric candles are 
described. 


20,864. T.C.Hopexinson and H.T.Tompsitrt. November 380th, 1891. Relates 
to a portable apparatus for enclosing an induction coil and sometimes a battery. 
In one fom of arrangement, a primary battery is closed by a plug contained in 
an insulation-handle. This is coupled to a coil carried in a box on an insulat- 
ing plate by connections. The insulating plate also carries two concave plate’, 
separated from one another by an insulating strip. One of these plates is con- 
nected to one end of the secondary coil, and the other is joined up to a coupling 
plate ; the circuit is completed by meens ofa plug, which couples the plate to 
any one of the terminals which are connested to the secondary coil and 
arranged for various strengths of current, 


21,354.. H. Arnon. December 7th, 1691. Relates to meters for measuring 
alternating currents in different phases (multiphase currents), and consists in 
combining two systems of coils, each of which measures either directly or 
indirectly the product of the current in one conductor, and the tension between 
that conductor and a third conductor. The difference of the two producis 
is integrated by mechanical devices, such as a differential counter. The 
method of connection is two coils in series with two of the main leads, 
each of the other pair of coils being arranged as a shunt to two of the leads. 
The meters may be of the electrically-controlled clock type described in speci- 
fication No. 8,856, a.p. 187, or of the motor or electro-dynamometer type. 


22,482, H.H. Lake. (E. Weston.) December 28rd, 1891. A voltaic cell, the 
electromotive force of which remains constant under changes of temperature, 
and is therefore applicable as a standard cell, is made by the aid of cadmium 
salts. The electrolyte consists of a saturated solution of a cadmium salt with 
electrodes of other materials; or electrodes of cadmium and mercury respec- 
tively are used with an electrolyte not containing cadmium; or, lastly and 
preferably, the electrodes consist of an amalgam of cadmium and mercury, and 
pure mercury mixed with protosulphate of meroury, and the electrolyte is 4 
saturated aqueous solution of a cadmium salt, 


22,304. S. P. THompson. December 21st, 1691. Relates to compensators 
introduced into cables for signalling telegraphically, telephonically, or other- 
wise, for the purpose of breaking up the static capacity of the cable. This 
enables long submarine or other cables to be used for automatic, harmonic, or 
other rapid telegraphy. and for telephony. The compensators are formed of 

tual or self-induction coils or arrangements pl in the cable, so as t0 
divide it into sections. Various forms of compensating sp prea and arrange- 
ments are described, the simplest form of which consists of two wires connected 





by a coil having high resistance and self-inductive capacity, The arrange 
ments are also shown end described in relation to three wires, 
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